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CPU UNIT
contains
band
stacking
registe rs

DDS UNIT
provides excellent
slgnal-to-notse ratio F rom the CPU to the DDS System to the

fi nal output board. the ICOM IC-725 is
designed foryou ... the amateurwhodemands
relentless performance.

Whether its fixed. mobile or portable operation you desire, the IC-725
will open your eyes to what amateur radio should be. World renowned
for excellence in circuit design, versatility and dependability, the 1(-725
is backed by a full one-year factory warranty.

But don't take our word for it Examine the IC-725 yourself, it's waiting
at an ICOM dealer near you.

o
ICOM

PA UNIT
provides 100"t
duty cycle



No Other Low Cost Simplex Patch
is as Advanced as our CS-700 ...

Intelligent Interconnect
!IlIODU. CS-700

,e e
(11'.... <uT

•

• 9 Number Autodialer • Last Number Redial • Automatic Set-up
• Selectable: VOX Controlled or VOX Enhanced Sampling

• Built-in Programming Keyboard and Digital Display • Hookflash
• User Programmable CW ID • FUlly Regenerated DTMF or Pulse

Dialing • Automatic Busy and Dialtone Disconnect • Remote
Controllable Relay (Relay OpHonal) ••• and more.

The new CS-700 is a microcomputer
controlled sampling interconnect that will
add fully automatic radio telephone
capability to any existing simplex base
station.

CALL OR WRITE FOR
MORE INFORMATION TODAY

User selectable VOX enhanced or VOX
controlled sampling gives a choice of
sample rate reduction, or, no sample
interruptions while the land party is
speaking.

The built-i n keyboard and display give
total control of all user programmable
features, e.g . toll restrict, CW ID, access
codes, timers, autodialer memory, etc,

Connect Systems Inc.
2064 Eastman Avenue. Suite 113

Ventura, CA 93003
Phone (805) 642-7184

The CS-700 interfaces quickly and easily.
Only three simple connections required.
Automatic sample window set-up and user
programming defaults assure a speedy
installation .

CSt is a reqrstered trademark 0' Connect Systems Inc CIRCLE 12 ON READER SERVICE CARD



Number 1 on your Feedb.ck urd

From the Hamshack

LETTERS

Robert KC4R KJ a n d LOH aina
Matthew N4ZCF, Santa RoM Beach
FL: {Addressing the FCC.'JThe lorma­
tiOn of the Communicator license and
the elimination of either the Novice or
Tech to accommodate the new class
wilt oct do a lhing for the hobby. It will
br ing in a few new people. but it will not
build the number of ranks that you
hope . A while back my son was watch­
ing my wife, who hasgane from Nov ica
to Advanced in si~ months, work OX.
He was tescnerec. We offered to halp
him get started and filled him in on
what he would have to do . He com­
mented that he would ha...e to waste a
lot of time before he could use lhe n,
cense to do whal he would like 10 do.
Also, it isn't a IOW<OSI hobby.

As a high school teacher . I have en·
couraged young people to get invol...ed
in both radio and flying. but I·...a had
linle success. Both of Ihese hobbies
are desirable. but far out of reach of
young people. It' s 100 costly in t ime
and money .

It seems to me Ihat we should have a
look at using the output power, nol the
code, as the control for ...arious licens­
ing Ie...els. In Japan lhey have Iow-oul ·
put radios lhat would allow more "ex;"
bil ity. II Would encourage bu ild ing
equipmenl and antennas, even p0ssi­
bly the conversiOn of cheap CB units 10
the 10m banel. We are one of the f_
couniries lhat divides the bands up
based on license class. This discour•
ages many worthy people from enler·
ing the amaleur community. OXer,
and cl ubs from lore ign counlries
schedUle evenls on frequencies inac­
cessible to most American amaleurs.
Let the amateur bands be more open 10
aJllicerlse d asses but on a power limit
basis .

The code should be relaxed. bul not
eliminated in Ihe acquisilion of lhe
more advanced dasses. All types of
Iransmissions should be encouraged.

I can visualize the last ham lining in
fronl of $2'0,000 worth of equipment
and no one 10 contact. III

Dick Goodman WA3USG, Meehan.
Icsburg PA: I recently recetved lhe Au·
gust issue of 73 and wanted 10 wnte 10
give you and your staf an " Anaboy." !
have shown this issue to se...erar young
non-hams 15-18 years-old . and they
na...e all responded enthusiaslically.
Mosl did not rea lize lhal hams did
th ings like fly ing remote ATV hell.
copters. and launching ATV balloons
and rockets with TV transmillers in
them, Things like this gel a 101 more
allenlion from the 'fOUrtg than sImply
talkirtg with other hams over a radiO
(even though they may be on the other
side of the earth).

I cannot faullihe young toc:1ay, their
front iers are different and possibly
more dynamiC man ours were. Where
we found it amazirtg to receive a weak.
scratchy VOice from a ,_ thousand
miles away, they take II for grantad_
The kids today are growing up in a high
tech world , and m uch of what goes on
in hamdom is not high tech.

There is nothing wrong Wlth getting
on HF and wor1I irtg conlests. CN rag­
chewing on 4{) 0( 75 meIers, but the
young are not interested in thaI-

Glad to see YOU 'fe sharing!he maga­
zine with some young people. It's
about time _ stopped ' elllng kids how
difficult ham fadio i s, and slarted
shoWing them how much fun ;, is. We
should aN make it a priority to become
someone·s Elmet.-David N1GPH.

John T. Phillipp, M.D., N6ZAE, Glen.
dori CA: In " The Hidden Recei...er
Hunt," by Robin B, Rumbolt WMTEM
in lhe July issue, he mentions lhe dif·
tarence bel ween true norlh and
magnelic nonn He says. " There is
a difference, A call to your local air­
port shoul d put you in louch with
someone who knows what the differ­
ence (magnellc decllnal ion) is in your
area , Pilots ha...e to know that stuff.
Here in Tennessee, the diNerence is
one degree. Big deal . bull had to men­
l ion it."

Wel l, we pilots do indeed ha...e 10
know lhal Sluff. First. lhe eeeeerce is
called the magnelic VARIATION, not
declinatiOn. Second. here in LOS Ange­
les. lhe magnetic ...arial iOn is 14 ee­
grees easl ; the magnetic headIng is 14
degrees less than the uce head Ing.
Warn 10 go due west (270 degrees)?
You·" have 10 "y a heading of 256 00­
grees on your magnetIC compass. If
you tty 50 miles on a true tleading,
when you mean 10 tty on a magnelic
heading . you end up 12 miles off
course!

J USI had to gel that correc led,
Wayne. I just go! bad inlO ham re­
diO after almost 20 years away from
it. I leI my Advanced Class (WB2HYI)
lapse many years ago (somethi ng
about medical ecnccr and rasiden­
cy tak ing up mosl of my t ime) . I
came across an issue of 73 maga·
zine a couple of monlhs ago (I was
surprised to see met it was stitl being
published after all mese years! And
that you ha...en·l changed a bill) and
lhe bug bil again. Boy, ha...e there been
a 101of changes! Volunteer axarmners,
books of questions. new bands . • .cts
of new bands. satellites. packet. re­
peaters , rmcroprc ceescr-ccntrcnec
rigs, new prr...i1eges for lhe No... ice
Class. One th ing hasn't changed ,
though. Morse code, Well. I gol up to
20 wpm. and last week I passed the
E~tra Class exam. Hope 10 see you on
lheair.

Walter A.L. King N3EID, Hellertown
PA: When I wrote my letter 10 Wayne , I
did nOI escecttc see il publ ished in 73.
Howe...er, I am delighted that it did ap­
pear .

I would like to make two comments
about the lener . When il was ediled for
publication,an importanl omission was
made: I think I wrole that the crystal kit
did not have the old·style cryslal , bul
rather a diOde with a germanium crys­
tal fused in it, Please see lhe lhird para·
graph in the published leller [in the Au·
gus/1990issue. page 2.j.

Secondly, aboul your comment. ..
granddaughlers. Wa we re bl essed
wilh seven grandsons Oller the years,
and only lasl fall did we enjoy the thrill
of a baby grarlddaughler. Whefl her
time comes. and if I am stdl around. you
can bel she WIll be in the radio shad
and gellhe fuil lrealment. I want fol ks
10 know Ihat! am an equal opportunity
granddaOdy!

Keep up lhe fme work , and hello 10
Wayne.

Thank you kK the COfffICfOO; that line
should ha ve fead. '.TMy don't have
the ohJ.1ashiOned cal 'S whisket, but
th8y do M ve a diOde wrtll a germanium
crystal fused into i t. ·' Either a few
words wEHlf acQdenfally left out CN mis­
taktmly etaS6d, and I d>dn 't cafch the
flffOf in ptOOring. My mistake-and my
-~,

YOUI' gtanddaughler is 8 very IlJCky
girf.-Linda KA JUKM

This is my second tetter 10 you. The
first was a couple of years ago. In thaI
letter, I told you 10 read il if you had the
time . or just throw it in the garbage if
you didn't. Your staff assured me thaI
you do reec leners (poor man). My
thanks to you lor lhe magazine and 10
your staff for their help.

Yep. I read 'em all-quite a bunch. too.
between about a dozen pubticatoos.

Do be sure to keep me informed on
how )'OU're makiflg 0tJf with the school.
/( )'OU get some NovK:es going, I want
pictures.

According to the Nafional Associa­
fOO 01 Record MerchandiS8fS (HARM)
who is fightiflg me on the Iongboxes kK
CDs. America's kKests are being rtJ-o

plan/ed at such a rate that there has
been a nef gain in kKests. That wesn 't
what I saw when f flew overOregon a
couple- years ago. I sa w whole moun­
tains or trees slashed and no viSible
reseeding.

Glad the staff was able 10 help .
they ·fe gteat.-Wayne

8111 Fisher N4IV, Reidavllle NC:
Wayne, thanks lor laking the time to
chat with me over the telephone last
week . I enjoyed meellng you .

With any lUCk, _ should have about
20 new Novices at !he Reidsville Mid­
dle SChool this IaN. Today ue S&Oior
high principal lold me that her head
custodian and one of her assistant
principals have requesle<:! release time
so they can anend my class at the mid­
dle lOChooI!

We will have a reasonably well·
equipped station. Dotlalion$ so far in­
dudea Viking I and SX·71, a 32·V2 and
NC-l83, and an 5 & 101. Waalso have
a 3 element Vag; lOt 10m and a C-64
with a PC compalible likely. Now l'w
got 10 pick up a TNC and learn s0me­

th ing about packet (I picked up the
book from you),

On 10 July I ran demonstra\lons for
the summer sc hoo l students at
Reidsville Senior High. We had seven
very good phone csos and one CW
OSC. Of the gllyS who gaV9 their ages,
the median ....as 76. several sreoente
wanted to know II any young people
were hams'

On 7 and 8 July I ran demos at the
Elks Club Boys Camp in Zirconia ,
North Carolina . Fiftee n meters was in
fine shape , and tha campers got to talk
10 se...eret young-sounding hams in
Japan, Canada. EaSI and West Ger­
many, lhe Soviet Union. Franca. and
Bulgaria. The camp direclor wanls to
pul in a ham radio program next sum­
mer . If you know a college kid who
migh l like to work as a camp counselor
in ham radio, could you ask him to gel
hold of me?

Wayne. I greally appreciate all that
you do for ham radio, Maybe we can
blast the League off grovnd zero and
get the hobby mo... ing again. Than ks
for your time and attent ion,

Slephen Crow WA2CPX, Ft. Ulud·
erda!e F\.; SeIf-tightBOUsness on pub­
lic display doesn'l ha...e much appeal
10 us. especially when il S brOken.
record brawl is turned up all the way.
And in our time, " maximum" seems to
be the only dial selling on 14313.

How many years has it been now lhal
we keep hearing the same shodd y
holier-Ihan·thou demonstrator on 20
melers? There he is, mouth wide open
and screaming, words distorted in an
ugly scowl, t rash ing somebody or
something-now ph one patching_
then " rich yachties't-e-and generally
carrying on in an aggressively obnox­
ious manner.

BUl it's for (fill in THE CAUSE here),
so it's OK. Ladiesand gentlemen of the
audience, this noble idealist is acting
like a thug and bully because he' s

Bob Beallie KB6UBPf7 , Klamath awarded himself a moral blank Check
Falls OR: Just resubscribed 10 73after

Such behav ior would gel a 1()..year-old
'

- , " pi' '1-", .. .h,'" m,·,,--' '"'' 'r
... u ' v • ..... , v V spanked and his radio plug pulled. It is

ed itorials . Doesn' l mailer il I agree or thovghl to be sanctified if done by an
disagree with your opinions, al leasl o...er-powered, o...er.(jri...en, pseudo-
you ha...e some! Hi, hi.

politician claiming 10 be a champiOn of
Called yovr editorial offices yester. free speech, He and his ilk, one in FI-

d," ,,' ""m, b' dl' _-- ,-I"m,., -.. , ....." Laooerdale. and two olhers in Florida
hon, ,--' ""vr SI,N w" "--''''0,1..' .... , - .......... , and Arkansas, should ha...e lheir com-
helpful and lhoughtful. Do want you to posite power supplies shor1-circuiled
know your slaff is every bit as pleasant once and for all.

' od'-I_,b'-" Ih' ' I. N' I T, -......~ ..,. ,.. Unfor1unately the lrusl olour system
Tec. This is a real accomplishment In is such thai means and methods from
this day and age ,

such evil sources can corrupt lhe mostI made a presentatiOn 10 an eleman-
virtuous goals.ta'" --' "'Inci""l "-r, ,- .'-math

. , '....... .... ..... ' .... .. NO Certainly most listeners know that as
Falls about the posSIbilit ies 01an alec-

t h ey he ar on e o f t hese tem perIronics/amateur rad io class or club
lantrums parading by on thelf 20 meIerSlarl i"" thISSentember. H, w" ,,~.

..".... dial , they're not hearing the idealist,
ably incli ned to go WIth lhe idea. and

bul only an immature brat
we spent aboul an hour or SO gomg W .

ayne , now II has been manyover what ham radIO is all about. My
months continuing-are you still going

feeling is thaI if we can get 51h and 6th to ignore this conl roversy?
graders mteresled In amateur radiO(
electron ic s. con ti nue the program Ignore tfle contfOWNSy? Me ? If you 'd
Ihrough junior high and high school. go to the ffOUbte to visit someone who
lhen we have new slI ills. new jobs. and gets 73. you·d see th.af I have not ;g-
new paycheckSin an area where clear· norecJ this at aU. I've mentioned FZ and
cut logging has dest royed lhe forest· his emot iona l p fob lems seVlual
relaled Indvstnal base. The spotted tl/nes . . #ke last month, kK instance.
owl thing is just a smokescreen for lhe I also P'oposed a simple. practical
faCl thaI aulomatlOrl has come to the scNutlOfllo the whole mess. You'N read
woods. and there will not be very many even more about it in my next edltori-
jobs a...allable In lhe l'IBar fvlura. a/.-Wayne
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Michele KA I SOA covers the solar car
race . . . see page 34.
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" Will 73 be around in another 30 years?
Only if amateur radio is around, and

I'd give that maybe a 1 % reality check,
the way things are going. "

Number 2 on your Feedback card

Wayne Green W2NSDIl

the same old knee-jerk response .. .
Wayne is "trestunq" me League. I got
ii , bull was dlsappo,"led. Perhaps the
old timers who used to react Ihat way to
even the slightest hints that lhe League
could be even marginally improved
must have been smokers . and
died. Chalk one up tee the American
cigarene Induslry.

It 's too late to make any major
changes this year , SO let'S get started
toward cleanlflg up the mess we've
allowed to turn inlo rOllen , sl,"k,"g
garbage. Let 's make t991 the year
we get some new and enthUSlashc
AARL direclors, Remember, half 01
those Old .er _ .men come up for
etectcn every year, so by the end of
1992 we can have 15 new, bright
faces (and maybe minds) in place
and be on our way toward rescuing
amateur radio . .and perhaps our
country.

Bush promised " No New 'rexes"
and got elected Perhaps the rallying
cry for hopeful new directors will be a
guarantee to "Throw Out Price"!

For these of you with ultra-short
memories, it wasn't long ago that the
League promised lo get us 50 ,000 new
hams. Then Price and the directors did
absolutely nolh,ng to make it really
happen.

Step One

One reasce you keep re-elect lng the
same olcl hackS every other year is a
Lack of intormatlOn All you get in DST
is a totally samueee versiOn of what's
happening , so you nevenoidaa at all of
what is really going on . Let's get start­
ed toward the hrst informed ARAL
esecten in history Let's make 1991 the
year a new crew started moving inlo
the l eague and cleaning house .
starting with good old boy Price

I unders tand from impeachable
sources that there are just two direc­
tors who have the intelligence, busi­
ness experience and true interest in
amateur radio that we, the sharehold­
ers (AARL members), might consider
keeping in place as ereooe. What we
all need IS ,"formahon, bolh aboul the
incumbents and anyone new running
tor erectoe. 11 you know of any reasons
someone should (or shou ldn' t ) be
elected as director, put II in Writ Ing and
send it to me.

Yes, I know, you're terrIfied thatlhe
League's legendarily brutal storm
troopers WIll burn doWn you. house and
murder your ch ildren in theIr beds, so
you personally don 'l wanl to take a
chance 00 being idenhfled as me fink
who ratted on a director. Fear not , oh
"mid one , your secret testImony WIll dte
with me .

It's time you started 100k,"g around
for some hams who are so deeply in­
volved with helping amateur radio that
they can be suckered mto running for
directo r. The requirem ents are sun­
pie. . four years commuous member­
ship and no connections with Ihe ham
induslry. Yes. I know, this tends 10 'ute
out almost 100% of your Club mem­
bars, so It isn 't going 10 be easy to fInd
good candidates,

ConIlnUfld onpage 82

recc going aga in and get the music
industry fi ~ed.

Will 73 be alound in another 30
years? Only if amatetJr radIO is 8roond,
and I'd give that maybe a 11M1 reality
check, the way lhings are going .
Of course, it you surprise me and
SlOP re-elecl ing the same t ired
old pounctens as ARRL d,reciors

, . OOt I'm dreaming , aren'tl? Most of
you are my age, so you knowhow it iSlO
dream impossible dreams, Let's see,
where did I put my lance? I've got to
give that damned old windmill one
more whack.

" Trashing" the Leagu e

II I were to suggest that we really
might be able to do better than Bush as
president or Bentsen as a Senator,
would your reaction be that Wayne is
tryIng to " trash" our government?

When I suggested that d was lime 10
elect a new set 01 di.ectors. I e~pecled

can provide an ine~pensive top-notch
education lor the enure world, That
doesn't seem like much, so perhaps I
should consider adding in world peace.
Nah, too dangerous. I don't mind hav­
ing The Mob irritated with me, but I
sure don't want to ruffle America's mili.
tary-industrial complex.

Some hams are resentful lhal my
years of hard work gol me some mon­
ey. It's nice 10 finally nave some, OOt
I've tried 10 e~pIa in , il money is your
goal, it's pathetically easy 10 make
gobs of it. I've wriften about this for
years in an 01 my magazlfles, urglflg
ev-eryoneto try enlrepreneunallSft'l . Irs
fun and it can payoff better than any
other roule 10 success there is

I really should wrIte a book on how 10
be successful. Heck, people lell me I
should write my aUlobiOgraphy . or
one on how me microcompUler indus­
try gol started _. .and one on how the
mind works and how to repair ii, Sure ,
sure , .. right after I help get amateur

These days I'm sharing my lifetIme
love of music with over 300,000 CD
Review readers and they have loYe
Wayne and Hate Wayoeclubs 100 . Yoo
should see what I have 10 say about
rock'n 'roIl .

Though money was never a goal , I
ended up making pites 01 il kinda by
aCCident. If you've read anyth,ng ebout
entrepreneurs at all you know that few
(if any) are moooy driven. I've often had
people working for me who drew larger
salaries .. . and when the IItl was run­
ning on empty, I' d pul my savings back
in Olga,".

My goals today are modest " to try
and breathe so me life mtc the lew
smoldering em bers 01 our once great
hobby ... to help brea k organized
crime's control 01 the music indus­
try , .10 help break organized crime's
hold on the magazine distriOOlion busi­
ness . .10 help improve America 's ed­
ucatlOnal system and build it 10 where It

cause I was getting such a kick out of
the hobby I wanted 10 convince others
to give it a try and enjoy it with me.
Heck, I started 73in order to help share
my love of building etutt. I'm stililrying
to shovel coal up that steep enure.

When SSB came along I was one ot
the first to try it. It was a ball! So I
pushed SSB When repeaters came
along I put one up and wow' So I pub­
lished hundreds of artiCles, lots of
bookS, published a dedICated repeater
magazine and held repeater sympo­
siums all around the country. I watched
a handful of converted obsolete ta~ i

reccs turn into the biggest SIngle ham
actIVIty in the world .and then mtc a
huge industry called cellular reco.

When the lirst microcomputer came
on lhe market in 1975 (the MITS Altlllr)
it was advertised hrst in 73. I tned
one . .wow, again! That gave me the
idea for By/e and I went on to build a
microcompUling pUblishing micro
ernpee.

NEVER SA Y DIE

Thirty years! You know, it seems like
a hundred and thirty, considering all
the guf! I've had to put up with. Yap,
thirty years ago , up to my eyebrows in
hock, I published my first issue of 73.
Qh, I tried to talk some wealthy hams
into putting up money to back it. but
they saId It was a lousy mvestment.
They were right, Yoo know, I don't re­
call any year when 73 ever made any
money. But then it didn'l lose much
8Ilher . . no! enough to be put cctotus
mIsery, When there was even a remote
chance it might make money I'd print
more pages and we'd be back in lhe
r8Oaga,".

I've often chuckled at my mul!llucles
of detractors (who have always greatly
outnumbered my tractors) and theIr un­
shakable bel ief met Wayne is out to
make zillions oot of amateur radio.Oth­
er Ihan a faw hams I shot down be­

cause they were out 10 screw other
hams, I don't recall ever meeting an
intelligent Wayne-hater . I've always
written my editorials for Ihinking hams
and figured the others should just
make do as best they could.

l kinda fell into this publishing thing,
back in 1951 .and I liked it I repeat
that old story every ten years or so.
Since most of you are getting on in
years and doo'l remember well, I'll re­
mind you.

nhad to do wIth me gett ing all het up
over radIO Teletype. Yoo know, dlg,tal
communicahoos. This zapped me in
1949. By 1951 I was lrustrated be­
cause no one was publishing a AnY
newsletter. That's when I WftI'lt to wort.
as a TV director at WXEL in Cleve­
land . where lhey had a semi-idte
mImeograph machine' I was in busi­
ness and soon had over 2,000 enthusi­
astic twbscribers'

That led to a RnY column in CDand
me becoming the editor in 1955, When
they fired me in 1960, I said what
the heck and started 73, Yes , I could
write a whole boo k about all tha t
, .. and I probably will some day, I've
had m any interesting ad ventu res
... known lots of good guys and some
rotten scoundrels, Most were interest,
ing and really should gel their rewards.

So, if it isn' t money, why have I ocm­
ered to publish 73 all these years .
and a few dozen other cocuceuooev I
started my first ATTY magazIne be-

Whew!
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... pacesetter in Amafeur Radio

• BT-6 6-cel l AA battery case . DC-l/PG·2V
DC adapter . HMC-2 Headset with VOX
and PTT . SC-22 and SC-23 Soft case
• SMC-30/3l Speaker rrucs.e WR·l Water
resistant bag,

KENWOOD U.S.A. CORPORATION
CO MMUNICATIONS & TEST EQUIPMENT GROUP
PO. BOX 22745, 2201E. Dominguez Street
l ong Beach,CA 90801-5745
KENWOOD ELECTRONICS CANADA INC.
PO. BOX 1075,959 Gana Court
Mississauga Ontario. canada l4T 4C2

KENWOOD

.Supplied accessories: Dual band
rubber-flex antenna. PB-6 battery pack .
wall charger, belt hook.wr ist strap.
water resistant dust caps.

Optional Accessories
• PB·5 72 V. 200 mAh NiCd pack for 1.5 W
output . PB·6 7.2 V,600 mAh NiCd pack
• PB-7 7.2 V, 1100 mAh NiCd pack . PB·S
12 V, 600 mAh NiCdfor 5 woutout ePB·9 7.2 V.
600 mAh NiCd With buill-In charger . BC-l0
Compact charger . BC·ll Rapid charger

•
WO

TH-75A
2m170cm Dual Band HT
The newTH~75A Dual Band HT
from Kenwood is here nowl Many
of the award-winning features in
our dual band mobile transceivers
are designed into one hand-held
package.

• Dual Watch function allows you to
monitor both bands at the same time.

• 1.5 watts on 2 meters and 70cm:
5 watts when operated on 12 vee
(or PB-8 battery pack).

• Large dual multi-function LCD
display.

• 10 memory channels for each band
stores frequency, cress, repealeroff­
set. frequency step information,and
reverse.A lithium battery backs up
memories.Two memories lor 'odd
sour operation.

• Selectable full duplex operation.
• Extended receiver range :

141-163.995 and 438-449 ,995 MHz;
transmit on Amateur band only. (Modifi ­
able for MARSand CAP. Permits required.
Specifications guaranteed on Amateur
bands only.)

• Uses the same accessories as the
TH-25AT (except soft cases) .

• Volume and balance controls,
plus separate squelch controls on
top panel .

• Super easy-to-usel For example. to
recall memory channel. just push the
channel number!

• CTCSS encode/decode builHn!
• Automatic Band Change (ABC).

Automatically switches between main
and sub band when signal is present.

• Automatic offset selection on
2 meters.

• Tone alert system for quiet moni­
toring. When ClCSS decode is on.
the tone alert w ill function only when a
signal with the proper tone is received.

• Four ways to scan, including dual
memory scan, with time operated or
carrier operated scan stop modes,and
priority alert.

.Automatlc battery saver circuit
extends battery life.

Spec.r,caliorlSarid prices subrecr ro charlQe WllhoUI rouce or obllQiWon
Complele seivce milnualSare available lor all KenwOOd rranscelvers and mosr eccessooes
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Astronaut Callsigns
Mission 5r5-37 w ill probably have an all­

ham crew. linda Godwin N5RAX and Steve
Nagel N5RAW rece ived their callsigns last
July, and Jerry Ross has agreed to obtain his
Novice license at least by the l ime 8T&37
flies. At present, that will most likely be in
March 1991. Other members al tha crew are
Ken Cameron KBSAWP and Jay Apt N50WL.

According to OUf latest report 'rom NASA,
$T$·35 wilt lake off no earlier than August 30
and no tater than September 14. 8T8-38 will
slip to November. TNX Gil Carman, NASA.

Museum Exhibit
Tampa 's Museum 01Science & Industry.

with the help of local hams, hams across the
U .S., manufacturers, and the ccer Armed
Forces Communications and Electronics As­
sociation (AFCEA) chapter in Tampa, Florida,
has built a working ham radio station on the
premises. For several years , Clark Evans
WA4Dll worked persistently to accomplish
th is, finally enlisting the moral support of
prominent hams such as retired Senator Barry
Goldwater K7 UGA and publisher Wayne
Green W2NSD. l eiters from these men cou­
pled with the efforts of others helped secure
the museum administration's support .

Yaesu donated a complete tcc-ct-me-une
station and many accessories. Mosley Anten­
nas chipped in wilh a a-element yagi array,
and Stewart Schneller K4JOP, a local ham,
donated a so-teet tower. SChneller and other
hams also donated many hours of labor to
install the station.

Daily, volunteer operators from the MOSI
Radio Club are introclucing Bay Area young­
sters to wol1dwide HF amateur communica­
tions. and encouraging them to take up the
hobby. TNX Greg Grambor WB2GMK.

Flexibllltv in Testing
Volunteer Examiners may now use more

flexible procedures In testing the handi­
capped or disabled provided the candidate
presents a doctor's letter describing the dis­
ability.

The procedures are, only where warranted:
1. A sending test (instead of a rece iving test).
2 . Pausing the tape to allow the candidate to
speak what he has copied. More soecmceny,
where warranted, volunteer examiners may
pause the tape after: phrases/sentences;
groups of words; individual words; or, in ex­
treme cases, single letters.

If the above accommoclations do not over­
come the handicap or disability, the candidate
can send the FCC a Waiver Request l etter
and a Doctor's Certification letter, in pre­
scribed FCC formal, for waiving the 13 or 20
wpm requ irement. (The 5 wpm requ irement
may not be waived] The decision to grant a
waiver is the prerogative of the FCC.

For more information and sample forms,
see the August 1, 1990 issue of the W5YI

Report, or contact your local VE team. TNX
Barbara Weirich KB21WN for sending the
ARRL letter, and theW5YI Report for addition­
a/ information.

Six Meter Plan
Southern California has adopted a new 6

meter band plan. last March the Southern
Cal ifornia Repeater and Remote Base Associ­
ation sponsored a meeting in Anaheim, Cali­
fornia, which was atlended by representat ives
of all Southern California 6m band users'
groups. After much discussion, they unani­
mously adopted a SO-54 MHz band plan.

Highlight of the new plan is a "modular"
approach. (Based on Rule Making IRM) peti­
tions from Southern Cal ifornia, the FCC had
increased the repeater spectrum on 6 meters
from 52-54 to 51-54 MHz.)

Recognizing that the pattern of band use for
repeater commun icat ions depends on
whether TV channel 2 (54-60 MHz) is broad­
casting, the Southern Cal ifornia plan divides
the 51-54 MHz repealer spectrum into th ree 1
MHz blocks. Each block will be coordinated
separately, contain simplex and special-use
channels, and have an input/output spacing of
500 kHz; inputs in the lower 500 kHz and
outputs in the higher. The primary FM simplex
will rema in 52.525 MHz. The plan for the first
megahertz of the band , 50-51 , generally fol­
lows estab lished practice. For details and a
copy of the band plan, contact SCRRBA, P.O.
Box 5967, Pasadena CA 91117. TNX John
Haserick WIGPO.

Twentv Meter Trouble
The FCC has received many responses to

Its request tor a plan to resolve the interfer­
ence, controversies, and prolongued on-the­
air rant ings surrounding net, phone patching,
and bulletin operations, especially on the
above band.

This is the second phase of the inquiry. last
year Ihe FCC mai led a fact-finding letter to 19
net and bulletin service participants. Based on
the responses, the agency mailed another let­
ter to nine net managers, asking them to come
up wilh a plan. FCC Special Services Division
Chief Robert McNamara warned that if the
FCC had to intervene to solve the problems, it
could result in " additional rest rictions that
may affect all amateur operators."

Aegarding the responses from the HF nets ,
FCC Personal Radio Branch analyst Will iam
Cross said thai the letters indicate common
areas, but disagreement on what act ion to
take . But compared to last summer,the prob­
lem is subsiding. Some of the nels that left
14.313 have returned. Cross believes that the
HF inquiry has raised general awareness of
the rules.

Bulletins are a difficult regulatory area .
Cross says the amateur community has to
decide for itself, rather than ask the FCC to
discriminate among stations. At present, the
FCC is continuing to study the responses and
trying to find out whether or not there is any

agreement about what actions should be tak­
en. TNX W5Y/ Report.

Ham Memorial
A granite monument will be dedicated to

hOnor hams who died while performing in a
civilian amateur radio public service commu­
nication network. The dedication ceremony
will be on August 25, 1991, at the AARl Con­
vent ion in saginaw, MiChigan. The name, call ,
date of death, and the event in which the ama­
teur was participating at the time of death, will
be engraved on the monument.

If you know of someone who should be in­
cluded on the monument, please send a nomi­
nating statement to: Monument Committee,
1991 National Convent ion , % J. Turner
K8CQF, 423 N. Granger SI., Saginaw MI
48602. Your statement should include the
complete name of the deceased , their call at
the time of death , the date of the death, a brief
description of the Circumstances surrounding
the death, and supporting evidence, such as
media reports and testimonials.

Construction of the monument will cost
about $20,000.11 you wish to contrib ute, make
your check payable to the National Monument
Fund .

Fortv Meter Move?
Frequencies on the 40 meter band may

be moved to keep the band from being lost to
other service interests. Radio Netherlands'
"Media Network" reported July 5 that negoti­
ators for amateur radio interests have agreed
on a possible re-alignment of 40 meter sharing
with international broadcasting use. The U.S.
Industry Advisory Commillee Working Group
tentatively agreed to propose to the FCC that
amateur allocation be moved down to 6.950­
7.250 MHz on an exclusive basis worktwide.
International shortwave broadcasters would
then move up to 7.250-7.750 MHz on the
same basis.

The FCC will take the proposal into account,
along with proposals from other spectrum
users, to prepare the papers on the position of
the U.S. at the WARC '92 and '93 center­
ences. If accepted. the move may lessen inter­
ference to amateur communications on that
band-if international broadcasters abide by
the agreement . On the other hand. it would
rende r many pieces of ham gear obsolete. At
the least, it would give amateurs the opportu­
nity to re-evaluate how or whether they want to
partition the band by mode.

The FCC could ignore the proposal or
suggest a moclified vers ion. After that, it's
off to the Plenipotentiary of the International
Te lecommunicat ions Union , where each
nation holds one vote on every issue. This
is where the survival of 40 meters-and pos­
sibly other amateur radio allocations-will
be determined. This is also where amateurs
have the least influence. since they are not
directly represented and can only lobby for
their interests. TNX West/ink Report, July 20,
1990.•
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PK·232MBX Multi-Mode
Data Controller

With over 40.000 units sold work:twide,
the PK·232MBX is the world 's leading
multi-mode data controller. Combining
all amateur data comrrcncatco modes in
one comprehensive unit. the PK·232MBX
offers Morse Code. Baudot. ASCII .
AMTORJSITOR 476 and 625. HF and
VHF Packet. WEFAX receive and trans­
mit, TOM, as wei as commercial standard
NAVTEX automated marine information
services.

All software is on ROM.

• 20 front panel status and mode LED
indicators

• RS-232 compati ble

• Exclusive SIAMTM Signalldenlification
and Acq uisition Mode

• TOM Time Division Multiplex decoding

• PakMail™ mailbox with selective con-
trol of mlro -oartv traff ic

• FAX pr inting . supports most pr inters

• Two rad io ports

• Host mode for e fficie nt prog ram con­
trol of the PK·232MBX

• KISS mode lor TCPI1P networking
protocol compatibility

• 32K RAM lithium battery-backed

• Many features for the digital SWL

...Brings You A

, rrrJ.~
ttltt-

----~ -~

PK-88
Packet Radio THC

Unique operating features with a
proven hardware and software design
make AEA"s PK·88 your best choice in
packet race-now with Ma ilOrop, an
8KByte efficient personal Mailbox . The
PK-88 also allc:rM> multl>le sngle frequency
OSC·s. digipeating and networking. irs a
superb value, packed with aI the most
needed packet radio features such as
direct interface capability with NETIROM
and TCPtIP. In addition to all the tea­
nees 01 a ~slandard" TNC, the PK·88
offers features not found in any other
TNC,

• WHYNOT command - Shows reasons
why some received packets are not
displayed .

• "Packet Dump Suppression"
- Prevents dumping unsent
packets on the radio channel when
the link fails.

• CUSTOM Command - Allows limited
PK-88 customization for non-standard
applicati ons.

• Enhanced MBX command­
Permits d isplay of the data in
1- and ut-narnes. without packet
headers and without packet headers
or retried frames.

• Enhanced MPROTO command
- Suppresses display of non- ASCII
packets /rom Level Three switches
and networ!l, nodes.

The Morse Machine
MM·3 Keyer

The Morse Machine has an the features
you need in a memory «ever. ind uding
2 to 99 WPM speed selecton and over
8,000 characters of sott-partmcneo
memory. Twenty memories store your
messages...as short or as long as you
like. Memory can be expanded to
36.000 characters. AI memory is backed
up by an internal lith ium battery.

Comprehensive Morse training facilities
are built-in. A Proficiency Trainer for
random cooe group practice. A Random
Word Generator which generales lour­
letter words and A aso Simulator which
allows you 10 call stations. answer a CO
or listen to realistic on-the-air OSO·s.

The MM-3 also fea tures automatic
se rial number insertion and increment­
ing in any memory message. Use the
front panel knob to adjust your sending
speed or enter a precise speed with the
keypad , toggling between the two at any
lime. Exchanges can be expedited by
having parts of your message sent at a
higher speed. You can even add remote
switches for lour 01 the memories to send
your response or call ca. The MM-3 can
also be programmed for automatic beacon
use. The RS-232 compatible serial I/O
port provides computer control of the
MM-3 and monitoring 01 the Morse
training features.

AT·300 and AT-3000
Antenna Tuners

For tuning perfection, choose AEA·s
AT-300 (300 wan) or AT-3000(3 kW)
antenna tuners. Quality and exception­
al engineering are built-in for maxi­
mum performance and tong operat­
ing life.

The low-pass design provides more
harmonic attenuation for lower TVI
and allows matching to a much wider
range of antenna impedances than
common high-pass designs.

The AEA tuners feature a frequency
compensated dual-movement SWR
meter for ease of tuning with a front panel
power range switch. Minimal SWA is
achieved by inductors with 18 (AT-300)
and 20 (AT-3000) taps. AEA's exclusive
patent pending CAM switch design on
the AT·3000 provides accurate tuning.
The built-in front panel antenna switch
allows you to easily select two un­
balanced (coax- fed) antennas, a
dummy load or a balanced antenna.

Advanced Ele c t ro n ic Applications, Inc . 2006-196th St. SW/P.O. Box 2160 Lynnwood. WA 98036 206-77&-7373



IsoPole"" Omni-Directional VHF
and UHF Base Station Antennas

An outstanding mechani­
cal and electrical design
make the IsaPole the best
choice for an economical
omni-directional VHF or
UHF base station antenna.
All IsaPole antennas yield
lhe maximum gain attainable
for their respective lengths
and a zero degree angle
of radiation which puts the
most signal on the horizon.
Exceptional decoupling
results in simple tuning
and a significant reduction
in TVI potential. Decoupling
cones offer great efficiency
over obsolete radials which
radiate in the horizontal
plane. The rsoaoies also
have a broader frequency
coverage than any com­
parable antennas. Typical
SWR is 1.4 to 1 or better
across the entire band !

All mounting hardware is
stainless steel. The decou-
piing cones and radiating
elements are made of cor­
rosion-resistant alu minum
alloys. Aerodynamic cones
are the only appreciable
wind load and are attached
directly to the support
(a standard TV mast, not

I supplied).

Iso Poles are ideal for packet radio.
The decoupling cones stop computer
hash picked up by the outer shie ld ot
the coaxial cable from being passed to
the receiver.

I~;,j t ~·--
ET·l Antenna Tuner
300 Watts of All-Band Tuning

Meet your match with AEAs new ET-l
Econo-Tuner' .... A quality, economical
antenna tuner for under $150, the ET-1
Econo-Tu ner is designed to match
virtually any receiver, transmitter or
transceiver from 1.8 to 30 MHz with up
to 300 watts of RF power.

Compatible with almost AN Y antenna
including verticals, dipoles, inverted
vees. beams and mobile whips that are
fed by coax cable, balanced lines or a
single wi re . For easy connection to
balanced lines, a 4:1 balun is built-in.

A front panel switch control allows you
to switch between two coax-fed antennas
(direct or through the tuner). You can also
switch to a balanced line or wire anten­
na. The BYPASS position allows you to
switch to a dummy load (such as AEA's
DL-1500 dry dummy load) or a direct
connected coax antenna. In the
BYPASS position, COAX 1 OUT or
CO AX 2 OUT can be selected so that
the tuner is bypassed, but not the meter
circu it.

The ET-1 features a precision dual­
movement meter to simultaneously
monitor power and SWA.

Unique engineering designs have
made AEA one of the lead ing innovators
in the amateur radio industry. That same
quality and superior technical support
make the ET-1 your best deal for an
antenna tuner.
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DL·1500
DC650 MHz Up to 1500 Watts

AEA's dry dummy load simulates a
perfect 50 ohm antenna up to 650 MHz
so you can lest your transmitter without
radiating a signal on the air.

• DC-GSO MHz
• Simulates matched 50 ohm transmis­

sion line to test you r transmitter

• Handles short-term RF power up to
1500 watts

• VSWR of less than 1.3:1 at 650 MHz

• Compact and lightweight

• Air cooled dry load

Better Experience

It's Easy and Inexpensive. If you
have a video camera or camcorder and
a standard TV set, you may already
own the most expensive components of
an ATV system. AEA's ATV system in­
c ludes a transceiver and antenna.
Simply connect the camera, TV and the
antenna to the transceiver, and you're
on the air LIVE with one watt P.E.P.! If
you want to broadcast w ith more power,
AEA also offers a 50 watt mast-mounted
linear amplifier and GaAsFET preamp
w ith power supply. Your TV set will
monitor your transmitted and received
pictures.

AEA'S New ATV System
Add a new dimension to your

amateur rad io communications with
AEA's Amateur Te levision (ATV) sys­
tem. If you hold at least a tech­
nician -class license , you can trans­
mit and receive live or taped audio
and video Fast-Scan TV (FSTV) in­
formation that rivals b roadcast
quality. Now you ca n share more
than conversation over the air w ith
this new mode of "personal com­
munications."

- -
\
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D u al Voltage Bench Supply
Versatile solution for your power supply needs.

by Hugh Wells W6WTU

FIgure I. Power supply schematic diagram.
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th e vo ltage control characteristic of the
LM3 17 . Th e three termi nals of the LM3 17
regul ator are INPUT. OUTPUT, and ADJUST. At
the lowest regulated output, the vo ltage dif­
fere ntial between the INPUT and OUTPUT ter­
minals must not exceed 40 volts . In othe r
words, the power transformer's output must
not exceed 28 Vrms, wh ich at peak would
produce 40 VDC across capacitor C6. Typi­
cally, an 18- 26 .5 volt t ransformer woul d be
used with th e LM317. When the ou tpu t
voltage is adj usted to the highest amount, the
voltage di fferential from input-to-output of
the regulator is at the lowe st possible value.
At that time , the regulator must have an
input-to-output differential (headroom) of at
least 3-4 vol ts to remain in regulation.

Th e thi rd terminal, ADJ, of the LM 3 17 is
for controll ing the input-output voltage di f­
ferential to a value below the maximum regu­
lated output voltage 10 a minimum of 1.2
volts . Regardless of the output voltage, ap­
proximately 1.2 volts (essentially constant)
will be automatically developed between the
ADJ and OUT terminals. If the ADJ terminal is
allowed to float (open circuit) along with the
output te rminal, the output voltage will rise to

Photo A. From panel ofthe supply.

Photo B. Internal wiring; note the position of
the LM317, site of the only critical factor in
assembly.

The LMJI7

Before describing the current-limiting fea ­
ture of the supply. it is worthwhile reviewing

10 73 Amateur Radio • october.f sso

W hen I get invol ved in projects , I never
seem 10 have enough power supplies

to go around. When one ' s avai lable in my
shack. it 's usually the wro ng vol tage , or it
lacks a feature I need forthe project. Building
this versa tile supply solved my power supply
problem s.

Multiple Applications

This po wer supply provides a fixed 5-voh
output suitable for TTL logic and a variable
vo ltage output ranging from about 1.2 volts
to 2 1 volts, wh ich is suitable for almost any­
thing else . In addition. variable current-lim it­
ing protects the power supply components
and the project.

For example, you can set the maximum
desired current for charging a NiCd battery .
You can also use it 10 tune up an RF power
amplifier, since it's desirable to limit the
ma ximum circuit curre nt draw to a safe value
to protect the t ransistor.

You can measure current and voltage wit h
one meter . Two meters may be more conve­
nient for simultaneous measurements, but
this one is easily switched . If you buy all the
part s new . the supply costs abou t $53 .

When switched to current. the meter indi ­
cates the total current drawn from both the
fixed and variable circu its . In the voltag e
po sition , the meter indi cates the vo ltage out ­
put only from the variabl e regu lator.

The Circuit

The power supply was designed around the
ever-popular LM3 17 and LM340-5 (7805).
three- term inal reg ulator ICs. See Figure I. In
Figure 2, a pictorial wiring diagram gives a
convers ion perspective from a schematic to
the ac tual hardware wiring . Color-coded
wires in the diagram indicate the ci rcuit rela­
tionship between the schematic and pictorial
diagrams. See the table for a separate compo­
nent listing .

Th e operation of each regu lator is conven­
tional for three-lead devices, except for the
curre nt-limit ing feature added to the LM317
circui t.
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Figure 4. Rear panel layout.

pu ll-down of the ADJ terminal. In operation.
as the supply curre nt rises , so does the rran ­
sistot's base-cruiucr voltage. As it approach­
es 0 .7 volts . the transistor begins to conduct
and begins pulling down o n the ADJ term inal .
The power supply output current remains es­
sentia lly constant under limit-control even
though the outpu t voltage decreases as ADJ is
pulled down .

Fo r my power supply, I selected a horizon­
tal , ope n-case. TV-type current-limit adjust
pot, mounted Fl a t on th e c irc uit boa rd .
However . you could mount a pot with a shaft
on the power supply's front pa nel for accessi­
bility .

A nother feature o f the supply is reverse
bias protection for the regulator ICs, accom­
plished by diodes D2 and D4 . Most solid state
regulators requ ire the input voltage to remain
higher than the output voltage as long as pow­
er is applied . Under normal condit ions, this is
fine . However. under some ope rating cond i­
t ions, the supply power cou ld accidenta lly be
terminated . causi ng th e regulator's input
voltage to fall faster (to a lower value) than
the output voltage.

This might occur when large value capaci­
tors o r NiCd bat teries arc attached to the
supply's output terminals. A few mo ments
aft er power loss. the regu lator could be sub­
jected to a reverse bias , resulting in internal
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ma..imum and regulation will not occur, but
rhc 1.2 volt s wi ll stil l be present bet ween the
ADJ and OUT te rmina ls.

Regulation hegins to lak e place only when
the AD) terminal is pulled down, causing the
Ie to maintain a 1.2 volt differential between
the ADJ and OUT terminals . With a pot con­
nected between ADJ and ground. the power
supply output can be controlled (regulated)
from 1.2 volts up 10 about 4 volts less than the
DC input voltage 10 the regulator, In other
words, if the maximum unregulated input is
25 volts. the regulated output would be 21 -22
volts .

Now, to limit (he output current of the
power supply , it is only necessary 10 pull the
AOJ terminal toward ground when a selected
current val ue has been reached . You do thi s
hy passing the total supply current through a
l-ohm res istor wh ich will produce a l -volt
drop per amp of current flow . Placing a pot
across the l-ohm res istor allows a specific
voltage, as a function of current, to be select­
ed and supplied to the base-emitter junction
o f an NPN transistor.

This voltage, in turn, is used for elect ronic
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a ki, ~ interrat-e or"dumb modem . la ~t through­
put anri-collis jon technology . independent
transmit level fo r each radio port , random code
generator. lithium battery backup . RS-232 and
TTL serial ports , soc keted IC" tunc up corn­
mend, pe ripheral 110 port. au tomatic serial
numhcring , programmanle me..sage memories.
dual radio port s (<'<1..11 HF or VIIF), CW pad­
dle jack, audio amplifier and speaker jack so
you cun moni tor CW .. idctonc. tran ..mit and re­
ceive audio and packet connect bell. new fully
intcrgrated instruction manual with FI/I't SfllnT'>t
ollullct and more. 9 '1z x 9 'h , 1'Iz .nche, .

xo .\ Iatter What'" Guarantee

You get .\iF}', line year 1"0 ~Ialt er
WhatT\l Ocarumee.
That means we will repair IIr repl ace

you r ~IFJ mcni-modc tat our IIptinn) 110

IIwll,'r .. Iwt happen, to it f,lr a yeur.
O tht'r'!l ghe)ou <llimit.~1 warramy .

wbat if th,'y :-a) . "Sorry , you r /i1ll;t''fJ
warranty doesn't cover th,u'!"

Ge, 9 ne........ay .. of ha\inK fun
Don't sente fo r 3 year old tcchnology.
Ch<N~ the only multi 'l11Ilde that gives

)OU the latest ad vances and all 9 modes.
Gt'l 9 new way' of hav ing fun ,,,,lily!

Surt ....are Pack gets }uu on till' air itt.lland)'!
I\U 'j ,oftW<lP: packs with interface cable get

)'OU un the air in~talllly if you usc an IBM com·
p;ltiblc . COllllllodo rc \If M:K' i nh l ~ h computer ,
He re arc "1Il1e of the prngrmm aV>l ilahle :
~ 1 t'.I· 1289 , $59.95. Menu driven . Supcr IBM
w mp:lliblc prugmm. Sec ad Ilcluw fur dctails.
:\1t'J-I2M28, SJ9.95, I"e"" with multi-gr>ly'
rel'e i ~ e tilr Commodore 64/ 128. Menu driwn _
.\ It 'j-I2M7, SU ,95. .\Iac intlt'oh ~ta rte r p<lck .

exciting new 1278 software
,\lulti'(;ruy
Wf'fi\X ,.'f'alhf'r
map t'f'uil'ed on
16.4/0 Jill:. using
,\lFj JlulJiCom
and .\lFJ -1278
"'ilh mulli-grtl}'
modem.
..:itn be trdn ,milled b) FAX . SSTV or P<lel e!. On·
line help. RS-.232 eabl.. . Tlm~ more . ('all for ! rf'e
MFJ cat>llog for full infllmlatilln : 80()..647· 1800.

O pliona l M FJ-1292 digitizer , ~ 1999S
, ' , 1f'1I )'0 11 instantly point, shoot and transmll
a I'ldeo pictllre - all in one smooth uq"ence

TrarNTl it you r very own dig ilil cO pictures all
Il\cr the world by padet. FAX or SST V, MFJ
Mult iC nl11 ' M lcl~ you integrale the MFJ -1 2Y2
" Pirlure Perfect" Video Digit i/ er , $19~.95 with
your MFJ-127tl for shooting and tran,milling
your pirture~ in one ,mooth ~4tlence.

:'\l'arl'~1 Uealer/Ordl'rs: KIH)-647-1800
~IFJ E:"oOTE KPRISES. I:"oOC.

MF.~. Bo\ 4~. MISS_, Slatc~ ~IS 39762iI (liO lI 3.3·5869. n .u,x. 53 4590
FAX: (liOlI 32J-6551; I"d ude sib.

,\IF) . . . mak;ng quali!)' affordable

Mf J "'Ul. lI·!IIIOOf. 0 '" T... a:lfoITlIOl.l£A..",,_n_.'"""'_..
"'" .... ..- -• • • • • •

• • •

- --

lligh rrsolution
A P m '..'s photo
rrceived on
20.738 ,\lH:. using
,U F) ,\lulliCom
and .\lFJ- I278
wilh mulJi-gruy
modem,
~I FJ - 1 289 :\ew IIIt'nu-driwn MulliCum' "
5599 5 brings out the full pllwer uf ) IMlr

MFJ ·12711 ""ith multi -grd) modem ,
No !>Ct-up rCljuircd - ju, t load and u~. You
get irKredlb1c high rc">lllutilll1 ","' ..FAX Ill<lp'
<lnd AP new~ phOhl' righ l I1ff UF . You <I I",
get color pad,el picture, and mu lli-gray SST\' .

Bllr~tin~ with fealure,. . One-Key
Macros™ l'll111hine mu illeic key slHlke ~ mtll <I
,ingle toul'h . Call -Alert' sounds >In <ll<lrm
whcn an )' eh<lr<lcler~ yo u lell il I II w<l tch fo r
comc in. AUlll-ScI'M in' t<l lllly ~witches emire
'tored 'oCt, Ill' ]l<Jramete", Autn- RouterT" ,tore,
digipo.:ate r node ruutes fllr in~talll U'oC, Pacl et
.\lul ti·Ple, ' " let, )'IlU Iran, mit or R"Cei~e a
binary file and cnntinue ),uur (JSO, ~I u lt i ·

Word'" ghc~ a pl.1"" erful word proo.:es..." th<l t
is ta ilor-made fur mult i·m,lIie eOllllllunicarill"' .

C ustom QSL ere<l t....,J .... Ith pamt program

quick " OK" co mmand selects the mode:

One I'REf<: Upgrade!
\\'h l,'l1 you buy your MFJ "1 278 lodll.\", you

don 't have to mi.... new modes >lnd features tha t
com.. Ollt (Oll/morm,', Why"! Recau, e Yllur 1278
comes with a cnuplln gUllIi for one free cprom
upgmd.. c\t'hangc th<l t 'lI add new r..atures .

.'Ius 1\ lore ...
Plus ) '(>U g..t ... 32K RA M, free AC power

supply. Ho,t mode th>lt l et ~ MFJ -1278 ~n' .. as

New MF.J l\IultiComn
'

New MFJ-1278T Turbo
with fast 2400 baud modem

s359~5 . G • .."::.. e:.J
The new MFJ-1278T TurOO gives you fast 2400 baud packet

- twice the baud rate 01 any other multi-mode. By communi­
catinQ laster you '. reduce Chances lor error, lessen congestion
and more efficiently utiliZe our ham trequencles . You'll also gel
1200/300 baud lor compatibilily with ocer TNCs.

The 2400 baud modem is also available separately. Order
MFJ·2400, $69,95. for any MFJ and most other TNCs.

•
~1ailbo\ with ..... ,ft ·partitillned memory .....l you
and your ham buddic-, can leave me''o<lge, for
each other 24 houn, a day ,

.\lulti·G r a ) Level FAX/SST\ ' Modem
Yuu 'll ~ee tomorrow v new, today when you

copy out standing FAX new, photos with c ri~p

clea r detai ls, MFJ·1 27R IS the ontv mufti-mod e
with <I hu ilt-in multi -gray level modem. It leu,
YIlU transmi t und/ur receive multi -g ray level
picture, with <In uppropnarc terminal program .

M f' j'" new Autumatic Si~nal Anal,,,i,Ht
, ~in~s you adulive lit' packet idt' nifkat ion:

NEW. :\I t 'J's new AS..\ aUhllll<l.ticall) jdentiflc -, HI'
packer. RTTY. ASC II and A.\ITOR ,ignab_ A

\IfJ -t174

\IFJ ·1 17t16

51599 5

51399 5

• • •

- .....~'",,~•--.

•

•

x u 3 lear old technology at MFJ ~

Usirtt: the latest advances. MFJ brings ) 'OU

q cxciuug diguat modes and k('{'/l.I Oil bringing
you state-of-the-art advances like new ASA''' .

" nil gel Ions o f features other multi-mildc,"
jus ' dnn', have.

()1I1~' ;\U'J giws ~ uu all 9 mode,
t'..unt 'ern -- you gel ':I fun modes ••

Pa..kct. AMTOR. RTTY . ASC II. C Wo !'AX ,
SSTV. Navtex and Contest Memo ry Keyer .

'1'"" can't gel <t Il 9 molles in 'Illy other
me nt.mod c at ""y price. Nobudy gives
you 1l1lJdcs MFJ · 1278 dtlot'sn" ' have .

T he hl~l modem )011 can get
TN.. In Porlu t Radio .Uogu:dllr

PW\ c tho: modem used in tho: MFJ·
127K copics HF packet more accurately
than all tllho,:r modems tcsll-d.

.\ ....J·1278 is tho: ""Iy muhi-mlwk
with a trur lX."D circuit. Thi-, draruati ­
call ~ reduces scn-itivuy til ooice and
dramatically incr..a....... completed QSO,.

f:XdfHiI"e Ru ilt in Printer Port
O nl, the ~IFJ- 1278 hac a dedicated

printer port that le" ) '01.1 plug in your
Ep.....10 or IBM compatible printer.

Yuu don ' t nc-c....a til buy a ~l lIy ~()

cable juvt III plug in )'Our pnntcr.

21t LEU I'n 'd ,ion Tunin~ Ind icato r
:'lit']".. unequaled tuning ino.lklllllT ruakcv it

really ea~y hl work HF pal'kel. Unlike
otl\l'r~, yllli the it thc ~ame for <I II mod e' ••
nllt different for each modc . Ju, t tunc your
radio IIl l'enter a ~ingle LED and YOl/'rl"

(I/,/.,.;.leI." IlI/ln/lll 10 "'il/lIl/ 10 1/: _. <lno.l it
~htJI.. , you wh ich W<lY til tunc!

:,\"," E..\~ .\I ail r~. Pe....u lla l .\ Iai lhu'\
You get .\I FJ", n..w Ea,y .\laiP" Pe r">l lOal

MFJ Packet Radio

MFJ gives you all 9 di ita} modes
and keeps on bringing you state-of-t e-art advances
.. . while others offer you some digital modes using 3 year
old technology!

~IFJ·1278

C1Il'CLE 86 ~ IfUOEIf SElfVICE CAItO
.- ...,_....
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regulator damage . By placing a diode from
the output to the input terminal of the regula­
tor, the regulator is protected; the input ter­
minal voltage can never fall more man about
I volt below the output terminal.

Metering

For di splay ing the voltage and current, I
installed a 2 Y.t- inch plastic case 0-1 rnA me­
ter. which J had obtained from a local swap
meet, on the front panel. However, nearly
any panel meter having a full-scale current
value of 10 rnA o r less (preferably less) will
work as long as multiplier resistors R7 and
R9 match the meier sensitivity and provide
fu ll-scale voltage /current va lue .

J found it desirable to use two resistors in
series to obtain R7. and three resistors in
se ries for R9 . The 0-1 rnA meter 's sensit ivity
is 1(0} ohms/volt: for a zn-von. full -scale
reading , resistor R9 would be nearly 20.0CX>
ohms with an actual va lue of about 19.120
ohms. The va lue can be made by series con­
necting three resi stors having values of
15 ,<XX>, 3 ,300. and 820 ohms. If necdcd. you
can add new scale markings to the dial face
with a very fine point, felt tip pen. The scale
could be marked 0 to 20 to accommodate both
the 0-2 and 0-20 ranges .

If you select the Radio Shack 0-15 volt
panel meter, you can use it as is for a voltage
range of 0-15 volts and a current range of
0- 1.5 amps. In other words, the multiplier
resistor provided with the meter will satisfy
the value R9 needs . However , for the current
measurement . the value ofR7 (approx . I KO)
would have to be determined to provide a
full -scale current value o f 1.5 amps . It would
also be necessary to re-mark the dial face for
full-scale values different from those provid­
ed by the 0- 15 indication . lEd. Note: A 20k
pot can be suhstitutedfor R9 and a Zk pm for
R7./

Figure 6. (a) Printed circuit board foil pattern; (b) Top side ofboard, showing component
placement.

Construction

Before assembling the power supply , I
drew full -size layouts of the chassis and hole
patterns as shown in Figures 3, 4 , and 5 . The
drawings provided me with a clear picture o f
how th ings were going 10 fit together befo re I
drilled any holes.

Figure 6a is a drawing of the printed circuit
board for mounting the components. You
can make a printed circuit board from the
drawing. or use perforated board material,
as indicated in the pans list. Either way, the
board material is fastened to the chassis
with two Y.t - inch long , 1I32-inch th ick
aluminum " L" brackets cut and bent from
scrap material. Figure 6b shows parts place­
ment .

The only critica l item in assembly concerns
the insulation (plastic or mica) and the ther­
mal grease placed between the lM31 7 and
the metal chassis. Care must be taken 10 re ­
move any burrs from around the mounting
screw hole to prevent a sho n from occurring
between the LM317 mounting tab and the
chassis. The regulator tab re mains electrical­
ly isolated from the chassis, but it must be in
close enough contact with the chassis to trans­
fer heat readily .

You must also use ther­
mal grease when mounting
the 5-vol t regulator to the
chass is. An insulator is not
required , as the LM340-5
tab is intend ed t o b e
groo nded.

Mou nt the power-on
LED in the small space
above the meter. Because
of the li mited space, I
glued the LED into a 5/32 w

hole dri lled into the panel .

Conclusion

Since building this pow ­
er supply , many o f my
project troobles have van­
ished. Having one supply
for both fixed and variable
voltages is extremely con­
venient, and the current­
limiting feature has saved
many projecls . 1II

The Dual Voltage Bench Supply
Quant ity Refere nce Description
1 R1 " 70ohm Y,W resislOf
1 R2 3.31< Voo W rnislOf
1 R3 lohmlOWres islor,RS 271.131
1 R<I lk pot.RS271·2271333
1 RS 33OohmVoo Wresislor
1 R6 SI< hne.. pot . AS271 ·1714
1 R7 metefl'lull'Ploer (_ le~)

1 AS l k Y,W r ll '110
I R9 "-,",~ (_ I.~J

2 Cl .G 2200 Id 35V uiallead cap. AS 272·1020
S C2.3.S.7.9 O,Olld5OVdiK cap. AS272·131
1 ce ..70 Id 1$V r.tiallead. AS 272-957
1 ell l 000 Id 35Vradial lead. R5272·103:2
1 0 1 2_10Abridge reclifier. AS 27&-1185
1 0 2," IN4001 l AdicKIe , RS 276-1101
I L1 Red LED. RS 276-041
I U1 LM340-517805 regulalor . RS 276-1770
1 U2 LM317l< regulalor. RS 276-I ITS. ECG 956
1 loll Panel _ I_ text) RS270-175<1
1 f1 panel mount fuse hoIdIIr. AS 2J'O-36.(A

1 l YrA~3AG . AS270-12831128<1
1 51 SPSTmonM*:h,AS275-62ol
I 52 OPDT mon """""'. AS 27!>--82&
3 s-..aybirldorlgposlS.RS27~

I 2lerminal barrierSl~. RS27<1-698
1 ~necord. RS278-12S5

1 knob. RS 27_1 6
1 chll5$i$, RS 27l)-2S3A
1 T1 powerlrans lormer lBV 2A, RS 273-1515
1 perlbollrd. RS276-1S9

An "'child and drilled PC boa'd is available for S4.9S .. $l.SO jX*Ilge from
FAR C ircu itl. lflN6.(Q Field Coun. Dundee IL 60118 ,
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Number ~ on your hedback urd

The Signal Sentry

73 Review
by Bill Brown WB8ELK A & A Engineering

2521 W.la Palma, Unit K
Anaheim, CA 92801
Tel. (714) 952-2114

Price Class: $90 assembled, $70 kit
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Photo A. The Signal Sentry.

More Features

Although inlended primarily for a message
alflrt system, the Signal Sentry is also a very
compact, lightweight tooch-tone decoder that
can be used to remotely control any piece of
equipment. You do have to provide a transis­
tor or logic interface to control external
devices (see Figures 1 and 2). Two external
devices can be separately controlled via the
AUX1 and AUX2 output pins. To use the Sen­
try in this mode you must first configure it for
conlinuous operation as its auxiliary outputs
will reset when it goes to sleep mode. It still
only draws 3 milliamps in conti nuous opera­
tion mode! I tested the unit out in this mode
quite extensively to remotely conuot my ATV
Iransmitter at my house while I drove around
looking for hot reception sites. Even under
marginal signal conditions, I could always
bring up the transmitter. Although it would've
been nice to control the rig with a shorter tone
sequence, it does add a level of security.

One last feature to round out a powerlul
package: If you add a CMOS to AS-232 level
converter IC, you can actually send serial data
of all incoming touch-tones directly to a c0m­

puter.
All in all , the Signal Sentry is one feature­

packed device! You'd be hard pressed to find
a more reasonably priced, compact, low pow­
er touch-tone decoder; not to menton one
with a built-in microprocessor! III

pad with the A-D key buttons to signal the
Sentry! II would be nice to allow a shorter
access code, particularly when using the Sen­
try as a radio remote controller. Presently this
is not an option.

alert sequence. This requires some fairly long
tone combinations by the sender. However,
the 10 number is sent out in Morse code by the
LED or beeper whenever the Sentry is awak­
ened. Not only can this circuit let you know
that someone tried to contact you, it can also
tell you who left the message!

The Manual

I recommend that you carefully read the
manual several times. I found the whole thing
incomprehensible the first time I read it. It took
about three times through to finally figure out
all 01 the features this circuit is capable of
doing. I understand that the manual will be
rewritten in the near tutere. however.

The section on readjusting the priority lev­
els can be confusing . You can readjust the
priority evenc indicate messages with just an
LED flash instead of the beeper. This requires
hining the reset burton in the right sequence.

Also, programming in your 10 numbers and
other options requires you 10 have a "buddy"
to send them over the air while you hold down
the onboard switch . You can do this yourself if
you have two rigs and THREE hands! Fortu­
nately, you can add an external switch to one
of the plugs on the circui t board and solve this
problem (or you can just short out the switch
during the programming sequence). Requir­
ing you to hold down the switch was meant as
a security feature so that others couldn't re­
program your Sentry over tne air remotely. In
fact there is an option sequence that allows
you to program the Sentry without holding
down the switch.

One problem may occur wilh owners of ear­
lier model HTs. You need a 16-key touch-lone
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Miniature touch-tone decoder and message alert.

Wh y a Microprocessor?

The Signal Sentry is primari ly used as a
message alert system. II has a buill-in LEO
and beeper that can be controlled via a touch­
lone sequence. You can enter up 10 eight dif­
terent alert notification numbers into its mem­
ory. With the 8entryhOOked up to your rig, you
don', have to listen to dozens of conversations
while wailing for a call . All your friend has tocc
is send out your notification sequence on his
touch-tone pad to alert you. Not only can the
caller alert you of his presence, he can indi­
cate the urgency of the call by pressing one of
the letter keys on the pad at the end of the
sequence. The urgency levels are 0 (informal
level, 1 beep), C (important level, 2 beeps), B
(urgent level, 3 beeps) and A (emergency lev­
el , 4 beeps repeated continuously) .

The Sentry has a power-saver circuit that
puts it to sleep after 30 seconds of inactivity on
your monitored freq uency. This reduces the
current drain to an incredibly low 12 mi­
croamps. Whenever audio is detected. the
Sentry is awakened via a MAXIM 666 audio
detect IC . The average current drain during
operation is still a very low 3 milliamps.
Whenever the Sentry is awakened, it will teU
you whether it has received an alert signal
(and its priority level) via the LED or beeper.

One particularly nice feature is that a caller
can also include a number 10 at the end of the

T heSignal Sentry is a rmcroprccessor-ccn­
trolled miniature touch-tone decoder.

With a four-layer circuit board and compact
layout, it measures just 2V. "l x 15/1e"W x
7/16HH . II's small enough 10 fit inside of most 2
meter rigs and some larger HTs.

Flf/ure 1. Interlace for multiple output con/rol.
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YAESU ICOM TEN-TEC

FT-1000D

FT-767GX; FT·757 GX-II; FT·747GX; FT-736R;
Handhelds tor 2M, 220, &440Mhz; MObile rigs;
Oualbandars; end other Yaesu eqUipment &.
accessories . Ca lll

IC-735
160-10M, GerMfl l COV9..ge FlKeive, DUI' VFO
& 12 Memory etlennels, aSK, Com~d.

ICOM SPECIALS!
ICOM 2 Meter Mobile FM Transceivers

CALL US!

OMNIV

OTHER TEN-TEC PRODUCTS:
Model 561 Corsair II HF Transceiver
Model 585 Paragon
Model 425 Titan Linear Amplifier
Model 420 Hercules Solid State HF Ampl itier
Model 238 Antenna Tuner

PK·232
Morse. Baudot, ASCII. AMTOA.
Packet, FacSlmlle. & Navle.

\
• . . *.

AT-300 TUNER

SPECIAL!
ISOPOLES & M2 ANTENNAS

•

•

rfenterprises
HeR Box 43

Merrifield, MN 56465

More than a source ......8 M2l1.I1i1m.

989CTUNER
Complete MFJ inventory!

HEATH
5B·1OO0 Linear Kit

SA-2060 Tuner Kit HT's
Packet Gear HW-9 QRP Rig

Twin Band Mobile Xcvrs

Call us to order HEATH "'e"a"r....L""~""""~~~~~~"'

NYE Viking MBV·A AMEAITRON AL-tl2A
ASTRON POWER SUPPLIES

RS-4A . . • . •. . .$ 39.95 RS-1A . • . ..... $ 49.95 RS-12A, .•. . . .S 69.95
RS-20A 88.95 AS-35A 139.95 RS-SOA .. • . . . . . 199.95
RS-20M . • , •.•. 109.95 RS-3SM • . . . .. . 159.95 AS-5OM . . . .. .• 219,95
YS-20M • . .. .• . 124.95 YS-35M • .. . . . . 174.95 YS-SOM • . •.•.• 232,95

~\. ACCESSORIES
,,:>~f(;.C\ MFJ ~

WIRE & CABLE
BELDEN COAX: (Performance.....no. problems)

9913 low lo ss, 50 ohm RG-8X (9258). 50 ohm, Foam .
RG·213U (8261), 50 ohm. mil spec. RG·11A1U (8261), 15 ohm
RG·81U (8237), 50 ohm RG·58/U (6259). 50 ohm
RG·81U (8214), 50 ohm, Foam . RG·591U (6241). 75 ohm

RG-214/U (8268), 50 ohm, double shie ld.
Don't sellte for leaa thin the beal. Ca ll us for Belden.

COPPERWELD ANTENNA WIRE:
Solid: 12 ga ...$O. 121ft.; Solid: 14 ga...SO,09/ft.; sneroeo 14 ga, ..$0.101ft .

ROTOR CABLE:
Standard (6·22, 2·18) .. . . $0.23 Heavy Duty (6·16, 2·16) .. . . . $O.391f t.

Call For Jumpers And Custom Cable Assemblies.
We stock Amphenol Con nectors and Andrew Hettax.

M'
an·3000 H.....,. duty . 1••~10Il
rotorlo' LARGE VHF end
EME.....,...

ALLIANCE
u-110 Light dUl)'"""'al lon.
HO-73 Roto , , .. A..a'lab"aga 'n

ORDER TOLL FREE

1-800-233-2482
Shipping lnfo., Technical, Inside Minnesota, & OX

218-765·3254
FAX: 218·765-3308

25G, 450 , SSG & accessories
Call lor current prices.

NeW! 7 ft. UPS shippable 25G
sections

T
can lor current prices.

TELEXlhy·gain
Crank-up towers : 37 -70 •
TH 70XS; 7-el. tribander
TH5 Mk2: s-et tribander
Explorer-fa: tribander
Discoverer: 40 Meter beams
2oJ5BAS : s-et 20 M. beam
204 BAS: a-el, 20 M. beam
155BAS: s-et 15 M. beam
105BAS: 5--e1, 10 M. beam
16HTS: 80,10 M. vertical
16ATViWBS: 80·10 M. vertical
V2S; V3S; & V4S
215·0 X: 15 et. 144 MHz beam
703 1-DX: 31 el. 432 MHz beam
64BS & 66BS: 6 Meter beams
OSCAR Link Antennas

Complete Inventory. Call for prlcea.

HBX40
HBX48
HBX56

ROHN TOWERS:
SELF·SU~~ORTING

(6 sq. ft. model)
64 11. . . .. . . • • •scan

(10 sq. ft. models)
40 It. SCali
48 It. SCali
56 It SCali

(18 sq. ft. models)
HDBX40 40 It SCali
HDBX48 48 It SCali

(Ratings based on 10 ft. boom.)

BX64

ROTATORS
TELEXlhy-galn

AR-.<O 3.0 I!.
C045 11 8.5 11
Ham IV 15 11.
T2X 20 eq. II.
HOfI-300 2!i eq. lI.

ORION
N. .. H• ..,.duly

VISA Mastercard
Personal checks verified with

Telecheck

YA ESU
G-<OOOC uo~vmlOd lum dUly
G-eooRC MlOdlum dut~.

G-800SDX MlOdlumlh,,,wy duly.
G.lIXlOSDX H....yduly,

E1ne_ ...... ""tore:
G-sooA e".~IOIl onl~.

G-5olOOB Al..t,
G-6llOOO Al..,1

Prices subject 10 change without rcuce.
Shipping additional except as noted,
Returns subject to 15% restocking fee.

DIAMOND
Our best se l ling dual band antennas.
Antennas lor 2 meters and 440 MHz.
NEW ! U-5000: 2M, 440 MHz, 1.2 GHz.

ANTENNAS & TOWERS
CUSHCRAFT

A3S Trlbander
A4 S Trlbander
A3WS 18 and 24 MHz Beam
RS(10,12,15,17,20) SPEC/ALl!
AP8 (80 · 10 Vert ical)
A50·5 5-e16M. beam
617.{)B 6 Mlr "Boomer"
ARX·2B, ARX-450B & AR·270
A 147·11 11·eI146·148 MHz
215WB 15-e1wide band 2M
32·19 19·el. 2M beam
4218Xl 1B·-e12M Boomer
4248 24el. 432 M Hz
AOP·l OSCAR pack
Call lor prices on the entire line!

KLM
KT34A . . . . . . . . $Call
KT34XA . . $Call

HF Monobanders , VHF, UHF, " OSCAR
antennas In stock.

ALPHA-DELTA
OX-A Sloper ..........•....•.... ....$46.95
OX·CC 79.95
DX·DO 65.95

HUSTLER
6BTV 80·10 mtr vertical
5BTV 80-10 mtr vertical
G6-1 44B 2 mtr base antenna
G7'1 44 2 mtr base antenna

Complete mobile systems.

BUTTERNUT
HF6VX Vertical. 80-10M.
HF2V Vertica l, 80 & 4OM,
HF5B Compact beam , 20-10M
We have all Butternut accessories.

CIRCLE 171 ON RUOER SERVICE CARO



Choice Selection.

I

Nc:PN )00 can have it all! lake aU the qualities )Ull've come to deperd on in
our programmable cress tone equipment Astonishing Accurac)t lostant
_ Uneqwkd Reliability; and add full spectrum tone """'ilitJ<
fTl.Ilti.tone capab~ity ....ithout diodes, a~ 1TlCtllOI)'••• Its our ne...:
harvest 01cress tcoe equipment,

The choice is )'OUl'S! If staOOard CTCSS ElA tones do not
suit }OUJ' taste, select any 32 tones of}'OlD'" liking from15.0Hz to
255.0Hz. And if}OO ~}'OlD'" mind. no problem; the mem­
ory can be~ in )OOf shop with our HHP-l programmer,
or at our factory for free. Your 'oIoQrking tone is accessed by a
simple DIP switch, so theres no fussing with counters or other
test equipment

Call today toll-free and fird out more about this fresh T'K..'W f led­
bility in tore~l~ and don't fmget to ask abnut nulti<one
~ ",,1thout cumbersome diode networks orbinary switches,

It5 all brought to marlet by the poopIe _00 introduce the fresh­
est ideas in tone signalling. erd ofcourse our customary same day
~ and one year warranty appI}:.

TS-32Pcress ESCOOER-DF..COOER Based on the time ptoeen

TS-32. the industry standardh'(MT a decade. The TS-32P~ )IOU

theadded \Il'fSatility ofacustom.c~ memory base, Alow price
ol 557.95 makes it an even SWI.'etef deal.

SS·32P ENCODER Based on the equally popular
ss-J2 encoder. A\'ailable for cress. or audible burst
tone; up 10 655Cl OHz. Price is $28.95.

SS·32SMP SUB·MINIATURE ENCODER Our
smallest Cfl(tlOC'f for handhekt application.\. Now you
can 5il.ti'ify that customer that reeds to access multi­
ple repeater siteswith a radio that has precious little
space inside. At $27.95. the price is small too,

""P-l HANDHELD PROGRAMMER fur
pn~ming the 32 memory locations in any of
our new~Ie pndccts, ind alingour
SD-ICOO~jooe Sequential decoder. The
tiHP·} i"i battery operated lflf' fieklll'ie, and
....ill program ANY 32 tones from 15.0 to
6551l0Hz in .1Hz. increments, Price is
5199.95.



There are no "average" hams!

Photo D. Kilbuck School hams display their calf letters with their teach­
er. Allen Wintersteen KL71EI (far left).
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Photo 8 . Michael Johnson
N4YZW has a lot of fun with his
Hr.

Attention Getter
Michael Johnson's uncle, Andy

Zorca WJ9J , challenged him to
get his Technician Class license,
promising him an HT if he did . For
six months , eight-year-old
Michael studied theory and code
with his parents, Paul N4YGG and
Althea N4YHY. Ten days alter
passing his Novice exams, he
passed the Technician exams. He
was very excited about gelling his
license in the mail so he could talk
on his uncle's 440 repeater.

Michael N4YZW isn't shy about
taking his HT anywhere and tan­
ing on il. Recently, in line at
K-Mart with a friend, he talked to
his father on the radio. His dad
stated that he was several miles
away, which elicited some curious
stares. One child asked his moth­
er, " Is that a real radio?"

On several occasions, some­
one has seen his radio at his side
and asked, "Is that your walkie­
talkie?" When he replies, " No, it's
my HT, " he get s bew ildered
looks.

Michael wants to upgrade to
General soon, eventually getti ng
his E xtr a C lass. (TNX Pa u l
N4YGGof Hixson, Tennessee.)

mate, amateur radio activi ty en­
riches and helps stabilize the
community.

The Anchorage Amateur Radio
Club, and Roger Hansen KL7HFO
in particular, have helped keep
the kids on the air with donations
of radio equipment.

Stephanie Hassan KA3WMS 01
Sharon , Pennsylvania , passed
her Novice exams las t J uly .
She and her dad, Joe Hassan
KA3RYY-who, by the way ,
would like to express his thanks to
Ed, their elmer-share the same
station .

Besides her interest in amateur
radio, l1 -year-old Stephanie " col­
lects cats," and would like to be a
vel. She also collects stamps, and
she enjoys bicycling and swim­
ming .

Stephenie KA3WMS, a sixth­
grader, is on the honor roll at
school. In particular, she excels in
math . (TNXJoeKA3RYY.)

and sing. the music really seems
to affect people." At42, he is now
a keyboard virtuoso as well , and
he has produced an album 01 reli­
gious music.

In 1970, Gil WA6RKD graduat·
ed from Bethany College in Sanla
Cruz, California. Presen tly, Gil is
minister at the First Assembly 01
God Church in Burbank , can­
lornia.

One of Gil WA6RKD's grea test
joys is the Royal Rangers . Spon­
sored by the Assemblies of God,
Pentecostal, and other Christian
ch urches, the Royal Rangers is a
nationwide club for boys aged five
to 17. Amateur radio, yet another
way to communicate, is an activi ty
Gil shares with the boys. (TNX Bill
Pasternak WA6ITF, with credit to
the Los Angeles Daily News and
the Valley Good Guys ARC
Gazelle.)

He lper WL7BWJ , Greg lee
WL7BWK, and Cameron Cambell
Wl7BWU.

Bethel. a community of 4,000
people located in western Alaska,
is accessible only by boat or air­
plane. At a time of great cultural
change amid a severe winter eli·

,----::--------,

Photo A . Stephanie Hassan
KA3WMS stands near the Ken­
wood T5-140 she shares with her
dad, Joe Hassan KA3RYY.

Photo C. Reverend Gil Pries
WA6RKD at his rig with some
members of the Royal Rangers.

Inspirational Hamming
Th e R e v eren d G i l P r i e s

WA6RKD of Los Angeles, blind
since birth, taught himself 10 play
the guitar and accordion before
he was 10. In a recent artic le in
the Los Angeles Daily News,
WA6RKD was quoted as saying
that his music ". .. was another
way to communicate. When I play

Now on the Air

Prolific Teacher
Allen Wintersteen KL71EI start­

ed a ham club at the high school in
Bethel , Alaska, 12 years ago. Now
he's in his second year of teach­
ing radio fundamentals to stu­
dents in the Kilbuck school.

This year's new crop of hams
are : Joshua Morris WL7BWL;
Ty Hulse WL7BWR; Muddassir
Aliniazee WL7BWG ; Denise
Cambell WL7BWN, Julien Jacobs
WL7BW F , Sara E l s w o r t h
WL7BWT, Kip Hulse WL7BWS,
Sterling Graham W17BWO,
Brandon Power WL7BWO, Yvon­
ne Mockta WL7BWM , Jaclyn
Mojin WL7BWX, Christy Helper
WL7BW P , Danny H e l p e r
WL7BWP, Davy Helper WL7BIfN,
Edwin Hahn WL7BWI, and Robert
Aloysius WL7BWH. Three adults
also received their licenses: Carol

In our continuing effort to present
the best in amateur radio features
and columns, we recognize the
need 10 go directly to the source­
you, the reader. Art i cles and
columns are assigned feedback
numbers. which appear on each ar­
t icle/column and are also listed
here. These numbers correspond
to those on the feedback card coco­
site th is page. On the card, please
check the box which honestly rep­
resents your opiniOn of each article
or column.

Do we really read the feedback
cards? You bel! The results are lab­
ulated each month, and the editors
take a good, hard look er what you
do and don't l ike . To show our ap­
preciation, we draw one feedback
card each month and award the
lucky winner a free one-year sub­
scriptiOn (or extension) to 73.

To save on postage, why not till
outthe Product Report card and the
Feedback card and put them in an
envelope? Toss in a damning or
praising letter to the edilor while
you're at it. You can also eoter your
QSL in our QSL of the Month con­
lesl. All for the low, low price of 25
cents!

Feedbacks Title

1 Letters
2 Never Say Die
3 Dual Voltage Bench Supply
4 Review: The Signal Sentry
5 Ham Profiles
6 Review: The Yaesu FT·1000

Transceiver
7 The SPC Transmatch
6 Review: AntennaQuick·

Launch System
9 ROBO-COPY

10 An Easy to Make 2 Meter
Antenna

11 SolarCar Race
12 Review: Gap OX-VI Multiband

Verticle
13 Service SurveyWrap-Up
14 ZED Loop Special
15 A VisualCW Ottset tnocetor
16 OX
17 HomillQ In
16 ATV
19 Hams with Class
20 Ask Kaboom
21 Looking Wesl
22 Above 'I" Beyond 2 Meters
23 Above & Beyond
24 Barter 'n' Buy
25 New Products
26 Special Events
27 Ad Index 10f90
28 Keyword Index 1OJ9Q
29 73lntematiOnal
30 Updates
31 Hamsats
32 ATIYLoop
33 OXDA Country List
34 QRX
35 Dealer Directory
36 Propagation
37 Random Output
38 Ham Help
39 QAP

FEEDBACK



Number 6 on yo ur Feedbaek eard

73 Review
by Bill Clarke WA4BLC

The Yaesu FT-1000 Transceiver
A hot performer loaded with features.

Yaesu USA
17210 Edwards Road

Cerritos CA 90701
(213) 404-2700

Price Class: $3400

Photo B. Inside, the FT-1000 is stuffed with PCBs
using surface-mount technology. Notice the large
power transformer on the left.

bands. However, the standard version as test­
ed was a pleasure 10 use.

Receiver

The biggest attraction of the FT-1000 is the
very quiet receiver. In a side-by-side compari­
son between the sr-tcoo. the ICOM IC-781,
the ICOM IC-765, and the Kenwood TS-950,
the FT-1000 came out the winner by a long
shot. It also compares favorably with the ultra­
quiet Ten-Tee Corsair II, which uses a differ­
ent technology for frequency control and of­
fers sparse features (few bells & whistles).

Having two VFOs is not new to most hams.
The Yaesu s'r-t oec . however, goes an extra
step and essentially provides two receivers.
This allows dual frequency reception. Al­
though not a new concept (Hallicrafters had it
over twenty years ago), the vaesu treatment is
super. Unless the BPF-1 is installed , the two
VFOs share the same antenna and bandpass
filter. Without the optional BPF-1 you must
operate both receivers on the same band, cer­
tainly a limitation if you are guarding a fre­
quency on another band.

When receiving two Irequencies at the
same time, you can select a mix of the receive
signals or a stereo effect, the latter with one
frequency being heard in one ear and another
in the other ear (assuming you are using
stereo headphones). In either case you have
control over the balance of the two signals.

By setting both VFOs on the same frequen­
cy , and then tuning one slightly, yo!'; will find
the stereo reception quite useful for playing in
the dirt , looking for weak signals, and for sepa­
rating a desired signal from the trash. To aid
in this quest
you can
se-

Operating

Of course, the first band I selected to oper­
ate on was 75 meters . Frequency selection
was easy-just the push of a few buttons and
the FT-1000 is ready to go to work. The first
thing I noticed was the very quiet receiver (this
review is being written in the thunderstorm
season). It is nearly Ten-Tee quiet, and that is
a real compliment! If nothing else justifies the
price of this transceiver, the quietness of the
receiver does .

On transmit I noticed the higher than normal
output power. My peak reading meter indicat­
ed about 190 watts on LSB. A quick check-in
with the gang indicated all was working, so I
asked for critical reports. Nothing negative to
report. In other words-it worked!

I then took my antenna tuner out of line and
let the FT-1000's built-in tuner do the work. In
seconds it had adjusted itself to my antenna.
which is a full-sized horizonlalloop cut for 75
meters. This is a nice feature, unless you are
running an amplifier. Even in the latter
case , with some older amps, there might
be a need for it .

I spent the next several days operating
on all bands and modes (except ATTY and
packet). Comments I received from other
hams were interesting and varied. All indi­
cated excellent transmit audio and none
indicated any problems with my signal.

The 1000 proved very easy 10 operate;
most of the controls rarely needed touch­
ing after the initial settings. I wish that the
rig had been equipped with the optional
BPF-1 so I cou ld experience real diversity
rece pt ion and dual receive on mixed

First Impressions

The FT-1000 looks impressive and its
weight makes it even more so. It should be
placed on a very solid operating desk or table,
or its 51 pounds of weight will do terrible
things. A good portion of the weight comes
from the very hefty built-in power supply. After
all , the transmitter is capable of 200 watts
output.

A qu ick look at the operating manual as­
sured me that there was little to fear in operat­
ing this new rig. It looks very complex, but the
microprocessors do most of the work for you.
For example: push-button selection of crystal
fil ters, tuning speed choices, bands and
VFOs, and direct keyboard frequency entry.

The FT-1 000 also has 99 memories that
may be scanned (each storing frequency,
mode, filter selection , clarifier offset, and scan
status). The automatic tuner section has an
additional 39 memories for storing antenna
settings for later recall.

The manual is laid out very well, is concise
and easy to understand, contains consider­
able information about avai lable options, and
includes a basic system diagram. It is not
meant to be a service manual or a primer on
ham radio . However, to aid the new user
in understanding th e FT-1000's feat ures,
the manual is designed like a workbook and
gives many hands-on examples to try while
you 're getting familiar with tne unit. Stilt, I
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suspect thai anyone very new to Ihe hob­
by would be somewhat overwhelmed for
the first few hours of use because o f the
terminology and features discussed in
the text.

The manual has an excellent section
on dealing with interference. It explains
the operation of various controls (RF
gain, AGe, noise blanker) and the proper

Photo A. The FT-1000 is a lot more complex looking use of the IF bandwidth, shift , and notch
than it is operating. Easy to use! controls. It is good reading and unclouds

the mystery of why some operators are
bothered by QRM/QRN more than others.
This information should really be published for
the general amateur community because it
applies to most modern transceivers.

I should point out that the manual is not
perfect. Some illustrations are numbered and
referenced incorrectly.

Y ou've seen the photo ads in all the maga­
zines and now it's here-the Yaesu FT­

1000 transceiver. It's big , powerful, loaded
with featu res, and expensive . The last point is
relative, as everything seems expensive these
days .

Among the top features of the FT-1000 are
dual frequency reception, a full coverage re­
ceiver from 100 kHz to 30 MHz, 200 watts of
output power, DDS (direct digital synthesis),
and six microprocessors for operational con­
trot.



JRC
NRD-525,
JST135

"",,",'­
WlI be shopped
difecl lO you
FREE 01
shippinogeost.

CQt,l£TANTENWoS
STOCKED

HElL
EQUIPMENT
IN STOCK

SHORTWAVE RECEIVEAS
STOCKED

.'hOW!j uri fl! j 1ifi '.:;:ttM

?COM
IC-R7 1A, 751A , 78 1. 229H. R·7000.
IC-765, 275AJH, 3220A, 475A/H , 735.
IC·901, IC725, IC-2400N2500A

For the best buys in town call:1
212·925·7000

los Precios Mas Bajos en Nueva York

WE SHIP WORLDWIDE!

CES
Simp". AuloPltch SOl-50 Will Pitch Fl,l
Tra nsceiv'e' To Your Telephone. Greal For
Tftlolphol.. C"" From mobile To Base. SompIe
l o use SOl-50. SS1~.

" 'I ,~, --- \
• •• • • • •

COnnect Sysi~nis rcsn ­
PRIVA TE PA TCH V, Duplex 8200,
CS700
TUNERS STOCKED:

NYE MBV-A 3 Kilowatt Tuner

Radios for Business.
Go... ' t, 2·wa,. etc.
Stocked & ser... iced.
call for greal prices'

~e<:l,a ~('fttor s­

Amaleu< Rad OO coo-se

Kantronics
KAM,KPC II,
KPe IV, Data Engine,
OVA 2.2

1'H-7S,l,

T O R S I
QNV Sa l ety

belts-In stock

eotoll£ACI4L
aHA.

IIEPEATEllS
STOCKED .
WRITE f OIl

Quan t

SW RadioslMarioe

MOT OROLA AUTHORIZED DEALER
KACHINA COMMUNICATIONS DEALER

AUTHORIZED

SONY;

Panasonic
."...........1C-lo4111U11 0: E!OJ IWD

BENCHER PADDLES.
BALUNS. LOW PASS FILTE RS

IN STOCK

DEALER
D~TAL FREOUENCY COUNTERS

OPTOEUCTAONlCS modell 300 HlA,G-1 3llOUHz L -'
22101-1. G-2200 101Hz, 2600H, UTC-3000

Long--t-ange W oreless
T'l8pJo. lor e ljXll1 0n lIIOCk

1C-32AT

KITTY S AYS: WE ARE NOW O PEN 7 DAYSA WEE K.

Saturday & Sunday 10 to 5 P.M.
M ond ay·Frida y 9 t o 6:30 PM Thurs. to 8 PM

C om e 10 Barry 'S lor the best buys in town.

EI M AC
3·500Z
572 8 .6JS6C ' ~ •• • _0 _• .• :

128Y7A & . • ••
6 1468 - of ° - _ -.-1. _-'f
BIRD ~ , '~ M IRA GE AM PLIFI ERS •

W attmeters &~ ::"j!tt. y,' ASTRON POWER SUPPLI ES NewTEN·TEC ' ~o1;;:~d~=;ti
Element s {iJfi;, Belden Wire & Cable, Int'l W ire PARAGON , OMNI V stoc~ed. Call

In S tock'; .. OPTO KEYEAS STOCKED AMERITRON AUTHORIZED DEALER

METRON
KW HF MobIIe

Amplilier
Sioeked

EIudwig ANT. Prock.clt
H£1.·TECtl OVl[·lOD DigitII Voice Keyer
FlJ.II(E n .l3, IS,17 " . ttlll,..

I

Ld

Technical help o"ered upon purc hase

G&G ELECTRONICS ART1 ,
Air Disk. SVVL, Morse Coach

Professional
Soldering
Station.......
m

Alpha Delta I......
Products
Stocked

KENWOOD
FT·767GX. FT· 757GXII . FT·74 7GX,
FRG-8800, FT·736R, FT·1ooon,
FT-4700RH, FT 21 2n12RH, FT-470

AIlTENN.lS YAESU ICOM I......._HT•
.10·5 AES.Cusra~.HJ-G,aol. FT.23R ICUV-4SAT =l=OH~.OOOO

........., ~lAol . "'E11. ...." jFT4 ' 1E-311-91 1 lC02ATI32A T YAESU' 'F1)< 2DlIIlI7OOe
• • lJrWl. IoIOOUBl.OX. TONIiA. FTe-l903J1123 lC2I.cGAT/241<T UWlEN. Rf"GENCY.I\IP«).

llutlotrnut ...lMI-8aro:I fTH-2OO8I7OO8 lC-A2OI\J t6 "'-"FI"'I£ IC()I,I ~. _ . M1IXI
TS440S/AT. R.SOOO, TS-940 SlAT. AVIATIOH~ A:.!O HLT~

TM 23 1A143 1A, T M-2570AI 50A , • /I .
TR·751A, Kenwood Service Repa ir ,
TM·731A , TS-7111611A , TH205AT ,
TH225A, TM-631A, TM·331 A, T5 1405,
T56605 , RZ· l . T5-790A , T59505D.
TH·75A, TH27/47AT, TM-941A

AMPLIFIERS MARINERADIOS
STOCKED, ICOMMS. MS6. M700TY. M800

RF Concepti AVIATION PORTABLE ICOM A·20
t.l,,~ lONGKX-&9

TE S.,..t_

AEA tscpcies
(144 , 220. 440
MHz),lsoloop.

IWenled: HF Radio Technic ian I
VoCom/Mi ra g eJAlinco
To k yo Hy-Power/TE S YS TEM S

Amplif iers & 518 ).. Hl Gain Computer lnterfeces
Ant ennas IN S TOC K Stocked: MFJ· 1270B,

MFJ-1274, MFJ·1224, AEA
PK-68, MFJ·1278T, PK·232 MBX
VV/FAX, DRSI PRODUCTS

I LARGEST STOCKING HAM DEALER
New York City. COM PLETE REPAIR LAB ON PREMISES

IIAqul S. Habla Eapanol"
BARRY I N TE R N ATIO N A L TelEX 12·76 70
MERCHANDISE TAKEN ON CONSIGN MENT

FOR TOP PRICES
MO'1O<I~ _ F ro<lay 9 "'.M . 106:30 P M TnurSda y to 8 P M
sal ~rd"y & Sunda y 10 "M to 5 P M (Free Park,ng>

IATILEX·"Spring St . Stalion " . Subways: BMT·
" Prince SI. sraucn''. IND·' ·F" Train·Bwy Station"
BUI : Broadway #610 Spring 5 1. Path-9th SI./6th Ave.
Station.

COMMERCIAL RA DIOS
STOCKUt, ICOM. Moloro­
II . "'AXON . Standard ,
Yaesu . We ,...... munoci­
p;oIot_. 00_, CNd
Oel<.n5e, etc. Portablel .
mobiles , bas. I , r e­
peallH'S ...

AL L
SALES
FINAL

We StOCk: AEA. AARL. Amoco, Ameritron. Antenna Specialists. Asiatic,
Aslron, B&K. B&VV, Ber'IChe-r. Bird. Butternut. CDE. CES. Cushcraft. Daiwa.
Eimac. Henry, Hail. Hustler, Hy-Gain, scorn, KLM. Kantronics. Larsen, MFJ,
J.W. Miller. Mirage. Nye, Palomar, RF Products, seetco. Shute. Tempo.
Ten-Tee, TUBES, vaese. Vibroplex, Duplexers, Repeaters. Scanners. Radio
Publications, Uniden. Kenwood, Maxon. RFC.

wE NOw STOCK COM MERCIAL. COMMUHICATIOHS SYSTE YS

HAM DEALER INQUIRES INVITEO PHONE IN YOUR OADER & SE REIMBURSED

c:O....IfRCI..L R..DIOS st_k.d & ••rvtc.d on pr.ml••••

Amateur Radio Courses Given On Our Premises, Call
E.port Order. Shipped Immedle'el'l. TeLeX 12.7870

FAX: 212-925-7001

CIIICLE 4 t ON REAOEII SERVICE CARD



What I Liked

1. The digital display is excellent and can be
dimmed at the push of a button.

2. The frequency readout can be set up to
display the 10 Hz digi l (Which I did).

3. Adjustable front feet, no pull down bail , to
set the height and angle of the front panel.

4. The meter is large, well-lighted, and easi­
ly read.

5. Selectable attenuation is in 8-unit steps
(6 dB each) .

6. The receiver's AF amp can be switched
on/off.

7. Capability to monitor outgoing signal in
SSB.

8. Two VFO knobs , one for each VFO.
9. Squelch operable in all modes.
10. Fast-tune button on the hand mike for

upldown tuning.
11. Complete control over Ihe internal keyer

for weight and tone. You can even simulate a
" bug" (semr-eutomauc key).

12. Selectable (by DIP switch) packet tone
pairs and ATTY frequency shift.

What I Oidn't Like

1. The tuning knob , although using incre­
ments of 10 Hz, seems too fast for me. 1prefer
a really slow turns/frequency ratio.

2. The noise blanker caused some distor­
tion when strong signals were present on a
close frequency.

3.1noticed a distinct dead spot in the recev­
er at 3.932.1 MHz (and a few other frequen­
cies). I once noted a similar problem on the
Kenwood TS-140 (at other frequencies). It cre­
ates no real problem, yet it is disconcerting
when tuning across a band and hearing a
momentary dead spot. I discussed this with
Chip Margelli of Yaesu and he confirmed the
existence of the unusual problem.

4. When entering a frequency via the key­
pad you must remember to insert a zero be­
fore the actual frequency for those below 10
MHz.

5. Having 99 memories is not 10 my personal
liking. I cannot remember what is stored in
each and prefer to use either the keypad or
VFO for frequency control. I can see where
they would be nice, however , for specialized
uses such as RTTY or packet.

6. The cooling system only provides contin­
uous duty at 50% power on RTTY. Full power
output is limited to three minutes duration.

teet different filtering for each receiver (VFO),
thus allowing a slightly different form of the
signal on each receiver. Experiencing this on
stereo headsets will make a believer out of
you.

Of great interest to SWLs (shortwave listen­
ers) is the capability of AM diversity reception .
This is accomplished by placing one receiver
in USB and the other in LSB, then tuning the
same AM signal.

Antenna diversity reception can only be ac­
complished with the BPF-l option installed. It
allows the use of a separate antenna for each
receiver. This aids in reducing multi path dis­
tortion of received signats, particularly when
using two different types of antennas [i.e. ver­
tical/horizontal).

1.8-30 MHz
<0.25IlV
< 1 IlV
<. 0.5 IlV

Specifications"
(From the FT·1000 Operating Manual)

General
Receiving frequency range: 100 kHz-30 MHz
Transmitting frequency ranges:

160 meters: 1.5- 2.0 MHz
80 meters: 3.5-4.0 MHz
40 meters: 7.0-7.5 MHz
30 meters: 10.0-10.5 MHz
20 meters: 14.0-14.5 MHz
17 meters: 18.0- 18.5 MHz
15 meters: 21.0-21 .5 MHz
12 meters: 24.5-25.0 MHz
10 meters: 28.0-29.7 MHz

Frequency accuracy: < ± 0.5 ppm at room temperature
Frequency stability: < ±2 ppm from 0 to + 50" C

(except FM: -c ± 2oo Hz)
(wITCXO-l option: < ± 0.5 ppm from _ 10 0 to + 60 0 C)

(exceptFM: < ±150 Hz from 0° to + 50° C)
Emission modes: LSB/USB (J3E), CW (AlA) , FSM (J1D,J2D), AM (A3E), FM (F3E)
Basic frequency steps:

10 Hz for J3E, A1A and J1D
100 Hz for A3E, F3E and J2D

Antenna impedance: 16.5-1500 (500 nominal)
Supply voltage: 100, 110, 117,200,220, or 234 VAC 50/60 Hz
Power consumption (approx.): 94 VA receive, 1050 VA for 200 watts transmit
Dimension (WHD): 420 x 150 x 375 mm
Weight (approx.): 25.5 kg (51 Ibs.)

Transmitter
Power output: Adjustabte up to 200 watts (50 watts AM carrier)
Duty cycle: 100% at 100 walls

50% at 200 watts (FM & RTTY, 3-minute tx)
Modulation types

SSB : Balanced, filte red carrier
AM: Low-level (early stage)
FM: Variable reactance
FSK: Audio frequency shift keying

Maximum FM deviation: ± 2.5 kHz
FSK shift frequencies: 170,425, and 850 Hz
Packet shift frequencies: 200, 1000 Hz
Harmonic radiation: at least 50 dB below peak output
SSB carrier suppression: at least 40 dB below peak output
Undesired sideband suppression: at least 50 dB below peak output
Audio response (88B): not more than - 6 dB from 400 to 2600 Hz
aro-croer IMD: - 36 dB at 150 watts PEP (-31 dB at 200 watts PEP, or better)
Microphone impedance: 5000 to 600n

Receiver
Circuit type: quadruple conversion superheterodyne (triple conversion for FM)
Intermediate frequencies: 73.62 & 8.215 MHz and 455 & 100 kHz
Sensitivity: (w/preamp on, for 10 dB SIN, 0 dB micro = 1 micro volt)

1 00~250 kHz 250-500 kHz 0.5-1.8 MHz
SSB,CW(2.4kHz) <1.25IN ct uv <21lV
AM (6 kHz) < lO IlV <81lV <161lV
FM (29 MHz) 12 dB SINAD

Selectivity ( -61 - 60 dB):
Filter Modes Min -6 dB BW Max -60 dB BW
2.4 kHz all except FM 2.2 kHz 3.8 kHz
2.0 kHz allexceptAM,FM 1.8kHz 3.6kHz
500Hz CW,RTTY, Packet 500 Hz 1.2 kHz
250 Hz CW, RTTY 240 Hz 700 Hz

AM (wide) 6 kHz 14 kHz
Dynamic Range (typical): 108 dB (at 50 kHz, 500 Hz BW, RF amp off)
Squelch sensitivity: 1.8- 30 MHz (CW, SSB, AM): <2.0 IlV

28-30 MHz (FM): <0.32IlV
IF rejection (1.8-30 MHz): 80 dB or better
Image rejection (1.8-30 MHz): 80 dB or better
Maximum audio power output: 2 watts into 40 with < 10% THO
Audio output impedance: 400 to 80

• Specifications are subject to change, in the interest of tectmicat improvement, without
notice or obligation.
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CIRCLE 9 1 ON REA OER SERVICE CARO

'Name Brands Only'

Home Satellite Store

J';JC1wJoelMaster"
ton. C/KU Vii-"':

Complete System - $988

only $25 /mo"

NBO is your source for all
the popular satellite

systems and co mponents ,
as well as programming_

unlden-UST-9000

Call For

FREE
CATALOG

1-8 0 0 -346-6466

"- 1--- ----- [" - -
F _~ ".6- I iF'-( .,;;. _ . _

NBO Distributors. Inc .
5631-L Palmer Way , Carlsbad, CA 92008

I VISA

• 100% f inancing av ailable to a ll
c redit approved custom e rs, Call for
Immediate cred it approval over
the phone. We make it easy I

Including Receiver, 10' Antenna, 40·
L N B, Polarotor, IBM Ball Actuator,
100ft. Cable & Connectors and T o ll ­
F re e Installation H elp,

j . i I.......

treq uency 100MHz

tim e

The frequency domain approach can
often show problems clearly , which
on ly close examination in the time
domain with exotic equipment w ill
reveal.

For example, a circuit used for digital
scope evaluation appears to produce
the square wave of a a-bit counter, T he
signal has a fast risetim e (a ro u nd 1 ns.)
and some overshoot like that found in
any digital system, This viewed on an
analog 100 M Hz scope is shown in fig.
7 . Looks conventional, doesn't it?

CIRCLE 85 ON REAOER SERVICE CARD

finding

DIGITAL
waveform

PROBLEMS

coverts your scope in to a

100MHz spectrum an alyzer

The same signal is then applied to the
Spectrum Probew , (20 dB aUen. added
to keep RF components within the
logarithmic range.) T w o major
problems are visible in fig. 8. Why a re
very high spectral line levels present
which are approx imately 15 M Hz .
apart? The other problem, which can't
be shown easily in the photo, is the
alternating amplitude of the spectral
l ine components - which ind ica tes
that significant l o w frequency
components are present in the signal.

$249 Ii"

Sm ith Design 1324 Harr ts
Dresh er, PA 190 25 (215) 6 43-6340

'DO

"'

10dB
per
OIV

The Insides of the Rig

The FT-1000 is a new and different breed of
transceiver. Yaesu, drawing upon its success­
es in the past with modular construction, has
made this newest rig with a modular design,
using many surface mount components. I see
very lillie inside the transceiver that can be
considered user-serviceable. but the modular
design will probably make service easier for
the technician and, therefore, less expensive
for the owner.

The cooling system is novel, as it uses an
internal squirrel cage fan instead of the usual
computer-type bladed fan. It is very quieti

Optional Features

The FT-1000 has a number of options avail­
able . The BPF·1 Band Pass Filter, TCXQ-1
High Stability Master Reference Oscillator,
and optional IF Crystal Filters are the most
popular.

The BPF-1 allows the subreceiver to be
tuned to any frequency. using a separate an­
tenna. It has 11 receiver bandpass filters and
a switchable attenuation network.

The TCXQ-1 provides improved frequency
stability (see the specifications list).

A maximum of five crystal fi lters may be
installed in the 455 kHz 3rd Ifs. They cascade
wi lh the eight factory-installed filters and are

Overall Marks

I have to rate the FT-1000 as a very fine
piece of equipment and give the receiver ex­
t remely high marks for quiet operation. Addi­
tionally , having the dual frequency receive ca­
pabili ties, rather than only two VFOs, aids
immensely in reception capabi lities.

As mentioned earlier, when comparing its
receiver to those found in current equipment
of like monetary value from other manutactur­
ers . the FT-1000 beats all.

Is it worth the list price of $3399 (FT.1000D
with all options lists at $4399)? I have to, when
comparing it to other rigs on the market, say
yes. I hope some of the new technology used
on the FT-1000 wi ll soon be applied to the
lower-priced rigs. thereby becoming available
to many more hams.

Thanks to those line folks at EEB, 323 Mill
Street NE, Vienna VA 22180 for the loan of an
FT-1ooo for this review. Ii!

"If nothing else
justifies the price of
this transceiver, the

quietness of the
receiver does."

available in 2.4 kHz, 2.0 kHz, 500 Hz, and 250
Hz for the main receiver and 600 Hz for the
subreceiver.

Other options include the CAT (RS232C lev­
el converter) and the DVS-2 Digital Voice Sys- .
tem for recording received signals for instant
replay or for canning outgoing messages,
such asCQs.
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Number 7 on your Feedback clra

The SPC Transrnatch
Improved performance for 20 through 10 meters.

by L. B. Cebik W4RNL

Com ponent Values
and Construction

The first step to achieving better
to-meter performance while not
losing all versatility in the trans­

match was to scale down components for
assured coverage from 20 through 10 meters.
50 pF capacito rs with a 5 IlH coil would
provide more than enough range for 20 me­
ters. They would also maximize chances for
low enough minimum values to perform well
on 10. The SPC circuit requires one single­
section capacitor, one split-stator capacitor,
and a rotary inductor for infinite tuning
choices.

Among the best transmatch capacitors on
the new and surplus market are a series of
Johnson (now produced by Cardwell) 4.5k
volt units. For high-power use , I prefer these
units with 0 .125-inch plate spacing to units
with 0.075- inch or 2- mm spaci ng. The

tance and inductance are low Q. Some de­
signs use an add itional fixed co il just for 10
meters, sacrific ing variability for higher Q.
In my commercial tuner, on 10 meters, most
of the ci rcui t capacitance and indu ctance
come from stray sources in the wiring or the
component const ruction . Just convening its
design to the SPC circuit would not achieve
much , but the convers ion would lengthen the
14-inch long unit by another 10 inches by
replacing the single-section capacito r with a
split-stator version.

Nonetheless, I consider my commercial
unit a good tuner of its kind . To solve the
problem of ach ieving high Q, high capability
10 meter matching , we may have to give up
the idea of an all-band design . A 20-through­
10 meter design to cover the "upper" HF
bands offe rs a much bette r chance for nearly
optimal performance . However , we ca n
achieve that performance only if we re mem­
ber all the hints va rious writers have given

about component selection, layout ,
and materials. Since so many com­
mercial and ham designs seem to
have forgotten some of these tips,
perhaps I should offe r a few words
about transmatches, even if only to
jog the memory.

;+, OUT

S , - 2 "OLE. 2 "OS ITION
CEIU M,C - $'~

' .

:SO-$O.~

• 4.$ k ~

•••••

,

,

'01 STANDARD T C iRC UIT

I ~ I S "C CIRCU IT

-
-

$ 'A , OUT..

Figure I. Comparison of T (J a) and SPC
(1 b) tronsmatcn circuits .

Photo A. Interior view of the 20-10 meter
SPC transmatch,

suppression. O f course, we will only achieve
the rated selectivity if we can maintain a high­
loaded circuit Q. Normally, stray capaci -

Figure 2. Schematicforthe 2D-JOmeter SPC transmatch.

Transmatch Per forma nce

The standard T circuit (with series capaci­
tors and a shunt coil) is a high-pass filter . It
does little to suppress harmonic energy . The
SPC circuit (as WIFB ca lls it), shown for
comparison with the T in Figure I , is clai med
to provide an estimated 20 dB of harmonic
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W ith the abundance of rea sonabl y
priced commercial trans matches and

an equally large number of articles on inex­
pensive home-brew units , there seems little
that anyone could add to anten na tuner ideas.
Little, that is. unless you use an all-ba nd wire
antenna. Then the limitat ions of commercial
and general ham designs begin to show up.
On 10 meters, one of the capacitors runs out
of minimum capacitance a shade before the
SWR drops to I : I . The co il matches only as it
hits the stop. Convening the 10: I SWR to 50
ohms for the transmitter seems to exceed the
unit's abilit ies, even though it pe rforms well
on every other band .

If you only wish to flatten a 2: I or 3: I
SWR, you may never encounter these prob­
lems on any band. However , center-fed Zepp
and variations on the G5RV antennas can
present the transmatch with complex combi­
nations of resistance and reac tance. With
enough reactance at the transmarch. normal
all-band components and construc-
tion may provide a poor match at
10, 12 and 15 meters.

The problem is with the all-band
design concept . My co mmercial
transrnatch covers 160 to 10 me­
ters, with a 36 ~H inductor and a
pair of 240 pF air variables in a
standard T circuit . This is all en -
closed in a case allowing a half-
inch space between the components
and the chassis or case metal. Al­
though the tune r is co mpact and
versatile, the high-value components have
high minimum values as well. T he capacitors
are rated at 40 pF minimum, which looks
more like 45 or 50 pF with the case closed.
Minimum inductance is not listed for the ro­
tary inductor, but between I and 2 IlH would
be a good guess, especially with its 2lh- inch
external lead to ground.



* * * £Jtf.nd.d s.r",le . Conf,act * * *
II you purch ase a scanner. CB. 'ada' d"tado r or cord less
pnoM from any slo,e in lhe U,S,or Canada with In Ihe last 30
days, you can gel up to fou r years of e. tended SeMce
conlraCl from Wafran tech, This servICe e<tension plan beg,ns
aHer lhe manufaclure(s warranl y " , plres, w arranl ech Will
perlorm all necessary labor and will nOI charge for ralurn
shippIng, Ex tended service contracls are not relundable and
aoply on ly to Ine ong inal purchase" w an antech does nor
na,e an exlended waffa nly plan for nandneld scanne rs, For
mobi le or base scanne, s, CB rad<OS Or radaf deteclors a 1
yea r e.rended warranly is 519,99. Iwo years is 539,99 and
fou' years is 559,99, Order your se"'lCe conlract loday

OTHER RADIOS AND ACCESSORIES
BCli liXlT·... Bearcaf 10 channel scanner $I' 4,95
...0100- PIUI/ <n wall Charl/ar for BC55 XlT,. 514,95
PSQOl · Cigarene lighler cab le lo r BC55XlT , 5 14 95
VCOO 1·A Carryinl/ case tor BC551llT,. $ I 4.95
BC10 Xl T· Burca' 20 channe l scanner $ 159,95
BCI 72Xl· Beatca, 20 channe l scanner" $13 4,95
BC1·...1 Searcal Informallon scanner w<l n ce ... $ 119,95
BC31 0 · Bearcar Informat,on Ra d,o $79 ,95
BC330 · Searca r Informallon Rad>o . . .... $104,95
UC102·A Regency VHF 2 ch, 1 Wall transce<yer" $114,95
UC202·... Rel/ency VHF 2 Ch, 2 Wall transce"e". $149,95
VM200XL·... Uno"&n Video monltorin l/ system .. ", $ 179 95
BP205· ... N"Cad ball. pack lor BC200leC100Xl T, 539,95
FBE- .... FreQuency DlreC10ry for Easlern U,S.A. . . .. $1495
FBW-'" FreQuency DlfectOry for Western U,S,II, . " , $14,95
RFD1 ·A Mi, Il, 1"1. 1\1',OH, WI FreQuency Dlreclory . .. 51 4,95
RFD2- CT. ME, Mil. NH, RI. VT Directory 514,95
RFD3· DE, OC, MD, NJ. NY , P.... VA. 'MI c« .. .. .5 14,95
RF04- Ill. IIR. Fl.GA. LA, MS. NC, PR. SC,TN,VI ,.. 514.95
RF[)!i·AIIK, ID, IA. Mt4. MT, "I E. N O, OR, SO, W A.WV, . $1495
RFDe· CA "IV, UT, liZ, HI, GU F'eQ, D"ectory $1495
RF07· CO. KS, MO, "1M, OK H FreQ Directory " " 514 95
SMH· Scanner Modi ficali on Handbook ... " .... 5 14,95
...S[). IIlrp lana scanner OlfeC10ry. . . 5 ' 4 95
SRF·A SUrvival RadIO FreQuency Oireclory . 514 95
TSe- "Top Secrel" Rel/,s try 01 U,S, Go"', FreQ $1 4 95
n c · Tune <n on le lepnone calis . . 5' 4,95
Ce H-'" 8'\1 CB HandbOOkl llMI FMI Freeband 5 1495
TlC·A Techniquesfor Inlercepl,,>;! CommunlCet,ons . $14,95
RAF·... RaIlroad heQuency d"ectory . . 51495
EEC·A Embassy & Espional/e Communicallons .. 514 ,95
CIE·A Covert Inleillgence. Elect Ea,esdrppp ing . . $ ' 4,95
MFF·A Midwe st f'ederal FreQuency dlreclory . $ 14,95
...eo- .... Mal/ nel mount mobi le scanne f antenna "" $3 4,95
...70- A Base Slal ion scanner anlenna . . . . . . ." $34 ,95
US...MM ·.... Mal/ mounl VHf' ant. wi 12' ceere . $39 ,95
US"'K· A ~ " hole mount VHF ant wl17' cable ." " 534,95
i\dd54,OO ahippinl/ (orall accessone. o'defed allha aamel ime
i\dd 512 ,00 shipping pe r radIO and 54,00 per antenna

BUY WITH CONFIDENCE
To".lth. ,•• ,••t dell.,.r, from C~Iof any scanner,send
or pnone yo ur order directly 10 our Scanne' Olst"oot,on
Cente r~ M,chigan residents please add 4"" sales lax or
supply your lax 1.0, number, W" lIen purchase ordefs are
accepted from appro,ed l/o,ernmenl al/ enCles and mOSI
well raled l irms al a 10"" su,cnarge 10' nell 0 bIlling, 1111 sales
a,e sublecI 10 a,a ilabihly. acceptance and verIficat ion, On
all credIt card orders, Ihe ship to add,ess muSI e~aCfly malch
Ihe credit card billing address, Illhe bil linl/ address la a P,O
Bo. or a P,O, 80. Zip" Code, UPS can not deli.er 10 Ihal
address. When lhis OCCU'S. lne order musl be shIpped by
mail al a highe' cost to you. To a,old thISe~lra cha rge. yOu
may mail uS a check with your order, P'ices, lerms and
specifications are subject 10 chanl/e wllnoul notIce , 1111
prices a'e in U.S, dollars. Oul of Slock 11ems will be placed on
backorder automal ica lly or eQu.-alenl P'OduCl subsl iluled
unless e El is insl rucled d,!!erenlly, A55,00 addilional hand­
ling l ae will be charl/ed lor ail o,ders wll n a merchandise
100al under $50 ,00. Sh,pmenlsare F,O,B, CEI warehouse In
Ann Arbor, M,chigan, 1'40 COD's, Moat Ilems I,Sled ha,e a
manufacl urer's wa((anly. Free cop ies ol warranties on Ihese
products are a,ailable by wril inl/ l 0 CEI, Non'cart rt,ed checkS
reQuire Cleafance, "1 01 fesPOns ible for typographical errors

Mill o rdertl t o : Commu nications E!ecfronlcs~

Box 1045. Ann Arbor, M ich igan 48106 U,S.A. Add
$ \ 2.00 per scanner for U ,P,S. ground s hipp ing a nd
h andling in the con tinental U ,S.A, Fo r Canada.
Puerto Ric o. Haw aii. Alaska, or APO/ FPO del ivery.
ship ping c harges are two times continental U.S.
rates. If yo u bave a Discover. Visa American Ex press
or M aste rCa rd, yo u maycau and p lac e a credit card
order, 5% surcharge fo r billing to Ame r ican Express.
Order ton-tree in the U.S, D ial 80o-USA-SCAN
In Canad a, d ie I 80 0 ·221 -347 5 . FAX anyt ime. dial
3 13-971·6000. If you a re outside the U.S. or in
M ic h ig an d iaI313·973·8888, Order ' ro m CEl today.
SCanner Distribut ion Center~ and CEI togas are trade­
ma rks 01 Communications Electromcs Inc
Sale dales 7115190 - 1131191 AD . 07 1590·11
Co p yrfg h t e> 1990 Co m mvnlc.llon. Electron ic. InC.

ConsumerProducts Division
s-o Be. 1045 0 linn Arbor, Mlc h,gan 48 106' 1045 U.S II
For o , ders c all 3 13·9 73·8888 0' FAX 31 3·9 7 1-8000

For credit card orders call

1-800-USA-SCAN

BC760XLT
800 MHz.

mobile scanner

SPECIAL!

Beareat'" 200XLT·A
l ist pr ice $509.95/C E pri ce $239.95/SPECIAL
HI-.a"d, ZOO Chann.I • 800 11Hz, H.ndh.ld
"",eh • Limit. Hold. "rlorlf" • Loc/(o,,'
Ft&Qu&ncy ran~e, 29·54. 118- f 74 , 406-512, 806'958 M Hz
Exciudes 823,98 75,849,0125 and 888,9875·894,0125 M Hz,
The Be a rca t 200XlT se ts a new s tandard for hand­
held scanne rs in perlormance and d epe ndability.
This ' u ll featured uni t has 200 prog rammable
c hannels w ifh 10 scanning b an ks a nd 12 band
coverage. If yo u want a very similar mod e l wit ho ut
the 600 M H z. band and 100 c hannels, order t he
BC 100XLT·A l or only $ 189 .9 5. Includes ant enna
carrying c ase wl f h belf loop. ni-cad battery pack.
AC adapter and earpho ne , Order your scanner now ,

Beareat· 800XLT·A
Ust p rice $ 5 49.95/ C E price $239.95/SPECIAl
12-••"d, 40 Ch.nn.1 • NO"cry.'.'.c.n".,
Prior", co,,'rol • S••rch/Sc.n • AC/PC
Bands. 29-54. 118-174. 406-512.806· 91 2 M H L
/IfIo.... .. "olllf"" ••e lud . d I" th. ecloIJ-iJ'. 11Hz. b."d.
The Uniden BOOXlT receives 40 cnaonets in two banks
Scans 15 c hannels per second. Size 9'/.' x 4'1> "' x 12 '1> ."'
Wi th nothing exc luded in the 806·91 2 M Hz. band. Ihis
scanner is an exce llenl choice 10f law enforcement
agencies, If you do nOl needlhe800 MHz. band,a simI lar
mode l Called the BC 2 10XLT·Ais available lor$176.95.

*** Uniden CB Radios ***
The Umden line of Cit izens Band Radio transceivers is
styled to compliment ot her mobile audio equipment.
umcen CB radios are so reliable that they r- ave a tw o
year lim ite d w arran ty. From the feature packed PRO
8 t OE to Ihe 3 ' OE handheld, Ihere IS no be tter Cit izens
Band radio on the market today,
PA0310 E·A Un/den 40 Ch, Portatljel MOMe CB $83,95
PR0330E·A Uniden 40 Gh. Remote mounl CB .. 5 10495
ER100- Uniden Emergency CB MOb>le . $49,95
GR...NT· Uniden 40 channel ssa ca mob,le" .. 5 166,95
PC122· Un/den 40 Channel SSB CB mobile " .. $ 119,95
PR0 510 XL·... Un 'dan 40 channel CB Mobile· ,$38,95
PR05 10AXL·A Uniden CB Mobile wil h antenna .. . $49,95
PR0 520 XL· Un'dan 40 channe l CB Mob<le , $56,95
PR0640E· Umden 40channeiSSaCB Mobile " , 5 137,95
PROSl OE· Umden 40 cha nnel SSB CB Base $17 4,95

* * *Unlden Radar D.'.ctor.***
Buy l he fi nest Uniden ra dar delectors tram CEI today.
RD3X L·A Unid,," 3 band radar del ec tor ", 5 159,95
ROB·... Un'den yiSOr mount ' adar de teclor . . .. $89 ,95
RDll GTL·...l Uni"en- Passppn" size radar de tector . . . 599,95
RD9X l · .... l Umden "mIc ro" siza radar detector $ 124,95
RD27·... Unid&n , isor mount rada, delector .. , 554 ,95
RD99GT·A Umden remOlemounl 'ada rdelector $1 ' 9,95
C...RD- Al Unidencradit card sIZe radardel ecl or " , 5 159,95

NEWl Beareat· 147XL·A
Ust price $189.95 / C E price $94 .95/SPECIAL
1D-a.nd, 18 Ch."n.' • No-cry.'.' .c."n.r
Prlorlt" control. W••fh.,. •••rch • AC/DC
Bands: 29·54. 138·174, 40 6· 5 12 MHz.
The Searcal 147Xl is a t 6 c hannel. programmab le
scanner COI/ering l en frequency ban ds, The unit features
a buil t-In delay function that adds a three second delay
on ali channe ls to pr event missed lrans missions. A
mobile ve rs ion call ed lhe BC5eOXLT·A featuri ng prj·
ority. weather search. channel lockout and more is
avauacre tor $94 .95. CEI 's pac kage price includes
mobile moun ting bracket and mobile pawe' cord

NEWl Ramler" RC12950·A
list pr ice $ 549,95/C E price $249 .9S/SPECIAl
fa lI.f., 11011". Tr.".c.I",., • Dlg"al VFO
Full Band Co",.r.g•• AlI-lIod. Op.r.tlon
Backlit liquId cry.'.'dl.pl., • A"fo Sq"./ch
AlT. fO Progr.mm.III.II.mory Po.nlo".
Frequency Coveral/e: 28,0000 M Hz. '0 29,8999 M Hz
The Ranger RC I295 0 Mob ile 10 Meter Transceiver
by Ranger, has ev erything you n ee d for a mateu r
rad io commu nications. The R F Power contro l fea·
ture in the RCI2 9 5 0 al lows you to adjust the R F
output power con tinuously f rom 1 w att t hrough a
ful l 2 5 watt s outpu t on USB. LSB and CW modes.
The RC I2 9 50 also features a noise bianker, roger
beep, P A mode and more. The M ic Gain Con trol
adjusts t he g ain in transmit a nd PA modes to
maximize tauc p ower, D ig ifa l VFO. B u ilf- in SlRFI
M O D/ SWR meter. Frequency selections may oe
made from a switch on the microphone or the front
panel. There is even a repeate r spli t switch l o r
repeater onsets. The RCI2950 le ts yo u o pera te
AM. FM. US B, lSB o r CW ' o r 'ull mode ope rafion.
The digitally syn thesiz ed fre quency control gives
y ou max imum stabil ity. There's a lso Air (Receive r
Incremental Tuning) to g ive y o u pe rlecfl y fune d
sig nals. W it h memory c h annel scan ni ng , y ou cen
scan ten pre set «ec oeectee to ke e pt tack o ! all the
action. An opfional CTCSS tone board is available
(order _ RTONE) for $ 59.9 5 . For techn ic a l eves­
tiona. call Ra nger at 71 4-8 58·441 9 . Order your
Ranger RCI2950 ' rom cat tocev .

NEWl Uniden· Telephones
AMot70D-'" Un,nen answer ing mach ine " , 569,95
AMotM· Uniden answerif>\l mach ine, . . . . . , , 549.95
AMot8llV· Uniden answe, ing mach ine . $49,9 5
A_eo- Unrden answer if>\l mach ine ,$49,9 5
AMotao- Uniden answerif>\l mach ine ,569,95
FP300- Un,den fealufe phone, 534 ,95
FP302· Uniden fealufe phone ." , $49 ,95
FP320S· Un'den feat ure spea kerphone ." , , $49 ,95
FP322S· Unrden feature speakarphona $59 ,95
XE~7o- ", Uniden cordless phone . , $74,95
ltE422&'" Un,d&n cOfdless speakerphone . 5 109,95
Il E777&A Uniden cOfdless speakerphone .. 5' 09,95
enoo,... UnJden Trimslyle phon e, . . ", .... " .... , $17 ,95
KT2eO·A Unrden FamIly phone w' l n 911 fealure .. $29,95
FF1!1O-.... Uniden Execul i,e phone . . " , ... $39,95

Get special sa_InW's on rh" scanners
listed in t"is coupon, This coupon must
be included wif ll your prepaid order
Credit cards. p8,sonalc" ..c ~s and Quan­
tif y disco,mts are excluded from r/lis
offer Offervillidonlyon prepaidordfJ'S
rna;Ifld d i,9CrIy f0 Com m"nlearions £ lee­
Ironies tnc, P,O, Box 1045- Dep/. UNI4,
Ann Arbor, Mich igan 481 06- 1045 U.SA
Coupon fUpires Januilry 31. 1991.
Coupon ma y nor be used in conjlmctionwi'"any other oUar Irom CEI. Coupon
may be photocopied, Add $ lZ,OO lo r
shippin>! in tha continental U.SA
RELM RH6 0 6B·A $41 9. 95
RELM AH256B·A •..•••• $294. 95
Bearc at 8 00XLT·A $2 29. 9 5
aearcat200XLT·A • . .••• $229.95
a ..rc at l 00XLT·A ••..•• $179 .95
a ..rcet 70X LT-A ••..•••• $1 39 .9 5
B..rcat 5 5X LT·A $99.95
B..rcat 2 10X LT·A •• . ..• $164.95
Un ldan CA A OO A 1 .•••. . .• $144.95
U nld e n AD3 XL·Al $144.95
Un ld.n AD9XL·A $ 11 9.9 5

****VALUABLE COUPON ****
Beareal'! 760XLT·A
List price $49 9,9 5 /C E price $254.95/SPECIAL
12-a.nct. 100Ch.n".I. Cry.,.,Ie•• • AC/DC
FreQuencyr8nge,' Z9·54. 118·/74, 40B-5 1Z. 806·956 MHL
E.cludes 823,9875·8 49,0 /25 and 888,98 75·894,0 I 25 MHz,
The B earcal 760XlT ha s 100 programmaol e chan­
nels organ ized as fi ve channel banks ' o r easy use,
and 12 bands of coverage including the 800 M Hz.
bend The Baarcal 760XlT mounts neatly under
the d ash and connects directly to ' us e block or
ba ttery. The unit also has an AC adaptor. mc c own
stand and te lesc o pic antenna l o r d e sk t o p use. 6­
5/16" W x l ""' '' H x 7"'0'" D. M ode l BC 590XLT-A1 is
a sim ilar versi o n w it ho ut the 800 MH z. band for
a new low price of only $194.95. Order today,

$12,000,000
Scanner Sale

Uniden Corporation 01 America has pur­
chased the consumer products line of Re­
gency Electronics Inc. for $12,000,000. To
cel ebrate th is purchase, we're having our
largest sca nner sale in hi story! Use th e
coupon in this ad lor big savings. Hu rry... offer
ends Janu ary 3 1. 1991.

RELM· RH256B·A
list price S58 7 ,50 /C E price $29 9.9S/SPECIAL
18 CMn".I • :US W.ft Tr.,..c.l_r • Priorttr
The REL M R H25 6 B is a si xteen-channel VHF land
mobi le tra nsce ive r designed to cover any Ireq uencv
between 150 to 162 MHz , Since th is radio is
synthesized. no e xpensive crys tal s a re needed to
store up to 16 frequencie s w it ho ut battery bac kup,
A ll rad ios come w it h CTCSS tone and scanning
capabilities. A monitor and nighVday s wi tch is also
Sfandard. This transceiver eve n has a pr iori ty func­
tion. Th e AH256 makes an ideal radio for anyconce
or 'ire department volun teer becacsect it s lo w cost
and high performance. A 60 Wa ll VH F 150-162
M Hz version called fh e RH 606B·A is avanabre
for $4 2 9 ,9 5, A UHF 15 w att , 16 channel vers io n 01
this radio called the RU1 5 6B-A is a lso available
and covers 4 50 ·4 8 2 M Hz, but the cost is $ 454.95.

***MONEYSAWNGCOUPON***

•
unl
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my friend. KA4SAL, who got them for only
$5 each) also produced an old military anten­
na tuner coil. It probably came from a TN4
339 military tuner. which is similar to the
BC-939. Fair Radio Sales has recently listed
the 339 at $125 used and the coil at about $16.
Measurements on the inductor with a grid dip
meter yielded about 0 .6 to 6 .5 IlH from one
end to the other.

The inductor appears to be like the current
B & W 385 1. which lists new in the $80
range . Ceramics may have improved since
WWII. The physical size ofthe end plates and

braces is greater than planned . with outside
dimensions of about 3" x 5" x 6". However,
the range of the roughly 2" diameter. 2" long.
12-turn rotary inductor inside the frame is
just about right. The #12 tinned copper wire
is sized for high power.

The use of ceramic rather than metal end
plates helps to reduce stray capacitance be­
tween coil turns and ground. In fact, none of
the metal bars betwee n end plates will be
grounded. Every source of stray capacitance
will be minimized. As with capacitors, RF4
rated acrylic-supported rotary inductors are
beginning to appea r. Again . Nevada has in­
troduced a 30 IlH coil with a minimum in­
ductance of about 1 IlH. Properly designed ,
only these types of units will surpass the
ceramic unit in minimum inductance value
and in potential circuit strays. For the $5
price. the surplus ceramic inductor is quite
adequate.

Transmatch Construct ion

To minimize stray inductance and capaci­
tance. the transmatch uses the simplest possi­
ble design. (See Figure 2.) It contains no
SWR circuit, since there is already one in the
line. The one concess ion to convenience is an
" in-out" switch, a ceramic unit capable of
handling fairly high power. Having a ham
dad (WIBUK) with a good junk box helped
here.

The circuit also conta ins no balun tra ns­
former. My particular antenna system makes
one unnecessary , as Figure 3 demonstrates.
The 102-foot antenna uses 34 fee t of 450
ohm parallel feeder to reach the side of the
house. However, that is about 15 feet from
the equipment. Using a home-brew version
of the W2DU choke-style balun (not a trans­
former), I convert directly 10 coaxial cable
at the house entry . Radi o Works sells a
choke balun of similar design. My cal­
culations suggest that , at the highest SWR
levels, I can lose no more than I dB of pow-

Photo B. Panel view ofthe transmaich at the
W4RNL operating position.
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have minimum values of 13 pF per section.
Millen 16000-series (e.g ., the 16550 and
161(0) capac itors (now distributed by Cay­
wood) are also promising if you must pur­
chase new units. These 6 kV , 0 .171-inch air
gap units will handle any amateur power.
They cost slightly more than new Johnsons.
Their minimum values are barely higher than
the Johnson units. (At harnfests , be careful
with old battleship capacitors, i.e. units hcav­
ily framed in metal. One of my 35 pF maxi­
mum units only goes down to 17 pF mini­
mum. It may be useful for something, but not
for this transmatch .)

For the rotary inductor. I had to settle for
something a bit larger than 5 IlH. The same
Knoxville hamfest that provided the two
needed capacitors (through the sharp eyes of

•
I
"
I

".

Figure 4. Simple 2-piece aluminum transmatch case.
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Figure 3. All-band wire antenna system used at W4RNL.

present 154-1 2 unit is equivalent to the 1950s
50E45, while the 154-508 split-stator model
is the old 50ED45. Both units have 52 to 53
pF as their maximum values and JO to 11 pF
as minimum values. Capacitance meter mea­
surements confirmed the fi gures. New units
cost above $35 and $60, respectively.
but you may be able to find good quality units
of either model at hamfests .

What gives these units their low minimum
values is the use of trapezoid end plates pre­
sent ing the least capacitance to stator plates .
Until RF-rated acrylic end-plate units be­
come generally available in a variety of val­
ucs, the Johnson-Ca rdwe ll units arc among
the best high-power units around. A British
fi rm (Nevada Communications) has intro­
duced 250 pF , 2-mm plate spacing units that
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Parts list
1 5O-SO pF dual section, 4.5 kV air variable capacitor (Johnson 154-508 or equivalent)
1 50 pF, 4 .5 kV air va riable capacitor (J ohnson 154-12 or equivalent)
1 5 to 6 J.lH rotary inductor (B&W 3851 or equivalent)
1 2-pole, 2-position, 5 kV ceramic rotary swi tch
1 Turns counting dial for inductor (B&W 3902 " Cyclometer" or equivalent)
2 6:1 vernie r dials for capacitors
3 Ins ula ted flexible couplings for capacitors and inductor
4 Ins ula ted shaft extensions for capacitors , inductor, and switch
1 Through-pane l s haft for switch
1 Switch knob
2 S0-238 panel mounted coax receptacles
1 11·x 12·x5~·case ormaterialsforcase

Miscellaneous paint, lellering, hardware

Suppliers of Transmatch Parts
Barker and Williamson, 10 Canal Street, Bristol PA 19007 (Inductors, turns ccunters.j

Caywood Electronics , tnc ., P .O. Drawer U, Malden MA02148-0921 (Mi llen capacitors and
other components.)

Fa ir Radio Sales , P.O. Box 1105, 1016 E. Euraka Street , Uma OH 45802 (Surplus parts
and equipment .)

Ki lo-Tee, Box 1001 , Oak View CA 93022 (Nevada acrylic-supported varia ble capacitors
and inductors, B & W components, and antenna supplies.)

Nevada Communica tions, rerecomms. 189 London Road , North End, Port smouth ,
Ha nts ., P0 2 9AE, United Kingdom (Acrylic-supported va riab le capacitors and rnoucto rs.)

Radiokit , P .O. Box 973, Pelha m NH 03076 (Variab le capacitors , inductors, dials, turns
counters, insulators, switches, etc.)

Radio Works, Box 6 159, Port smouth VA 23703 (Baluns, antennas , feedl ine .)

er at 10 meters . However. I gai n freedom
from all the unbalancing effects o f metal
co nduit and other house fixtures . Hence, I do
not radiate indoors . The system works we ll
for me , however co ntroversial the ideas be­
hind il.

The photograph shows the essential cle­
me nts oftransma tch construction. The capac­
ito rs and the ind uctor mount o n an acrylic
plate . Within the limits of component size ,
wiring is as short and direct as possible .
The front-panel end ofthe inductor, the same
end of the coil -contact bar, and the grounded
sta tor sectio n connect together with short
leads of # 14 silver-plated Tefl on...-insulated
wire from an old project. The ground termi­
nal is actually a threaded metal spacer the
same len gth as the base plate corner supports
(one inch) . The rear inductor co ntact ba r ter­
mi nal also goes to a space r. The cabi net pro­
vides the ground points . Use a lock washer
with the machine screws to e nsure good
scre w-to-case contacts.

Everything , inc luding the switch , mounts
o n the base plate. Scrap acrylic provides
blocks for the capacitors and a mounting plate
for the switch. Ultimately , only the four cor­
ner-mounting bolts and the two ground spac­
er-lugs will make co ntac t wi th the cabi net.

The acryl ic base plate is about II " x 7 ".
Insulated shaft couplings and shaft ex ten ­
s io ns, plus the switch at the rear of the plate,
enlarge the space requirements. Therefore ,
the unit requ ire s a c a b inet a bo ut 12 ­
wide , 5 J4. high, and 11 \4 · inches front-to­
back . Figure 4 shows an idealized cabinet

made from two 12· x 24 · pieces o f 16-gauge
aluminum. The result is a shadow cabinet
with a wide front lip and a quarter-inch side
overlap.

More important than appearance is the fact
that the cabinet pro vides at least onc inch or
more of clearance in every d irection from the
transmatch components. As noted , my com­
me rci al un it uses only about a ha lf-inc h of
clearance , but requires extensive readjust­
ment on the upper HF bands between open
and closed cabinet use . Additional clearance
makes the home-brew panel larger than the
commerc ial one , but that is not much of a
price to pay for lower strays.

Since I d id not have access to the ideal
te-gauge aluminum . I used thinner utility
aluminum from a home improvement center.
Again. the photograph of the interior shows
the addit ional material used to strengthen
the sheet stock. L-stock, Jh - x Yz - x 1/16­
th ick , forms a ring around the front and
rear panels, which have an extra 5 J4 - x Ir
sheet to strengthe n the panels . The bottom
o f the cabinet has I · wide by 1116" thick
strips running from front to back . They carry
the cabinet feet and the corner- mo unti ng
bolts from the base plate. Four short strips of
\Ill" thic k strap loc k the feet and longer strap
10 the Lcstock at the front panel. More L­
stock along the sides of the cabinet bottom
provides a place for sheet-metal screws to
hold the top .

The front panel capacitor knobs are
Japanese verniers av ailable from seve ral
sources. (Ve rn iers are necessary with the

sharp tuning of the SPC des ign.) The induc­
tor turns counter costs nearly S60 new or
about $25 at some hamfests . To save me
money , WIBUK came to the rescue again.
Dismantling an old beat-up counter from his
j unk box allowed me to clean the counter face
and the hardware , paint the bezel, clean and
grease the gears, and replace the metal sha ft
with a plastic o ne. A large combination
crank-knob fin ished the rej uvenation . The
switch required only a pa nel th rough-shaft
and an insulated extens ion to the switch shaft
itself.

The rear panel has only two coax recepta­
cles. Each is mounted to provide a short lead
to the switch. After fitting and dri lling and
trial mounting all components, disassemble
everything for painting . Several th in coats of
spray paint. a littl e ru b-on lettering, and sev­
eral thin coals of clear acrylic complete the
job. Before painting , place small pieces of
tape ove r the two bottom holes for the screws
that co nnect the base-plate ground point spac­
ers to the case. The unpainted aluminum will
provide a surer ground contact.

The Results

The results were everything I had hoped
for. A serious test enginee r would caution
that, without ex tensive labo ratory tests , we
ca nnot specify precisely the effect of each
effort to improve pe rfonnance . However, the
combination works. Striving for the low est
component minimum values, reducing wir­
ing strays, and reducing cabinet strays pro­
duces a transmatch that has spa re capability at
10 meters .

Although we cannot directly compare an
SPCdesign with a standard T des ign , the new
unit has more than a half-tum of coil and
15 pe rcent of capacitor left in the "worst"
case at the top of 10 meters. Settings for
other bands fall into just about predictable
positio ns . The amount of required readjust­
ment between lid-on and Iid-off operation
is insignificant . The band-pass characteris­
tic of the design shows up in the ability to
make initia l settings by listening to receiver
noise. Only minor peaking is necessary to
null the SWR. All settings are repeatable. In
short. the transmatch does everything I asked
of it.

And a bit mo re . As an added bonus, the unit
matches my wi re antenna on both 30 and 40
meters. as wc ll as on the higher bands. Be­
cause the SPC design provides greater ba r­
monic reduction than the standard T design,
the commercial unit is now labeled for 80 and
160 meters only .

The lesson is thai "all-band ' is not always
best. Designing a transmatch with 10 meters
in mind , and sacrific ing the lowest bands,
re sulted in supe rior perfonnance where I
needed it. Even new , the ca pacitors and coil
would cost less than the 240 pF and 36 IlH
units used in low-band tu ners. Of course,
only luck , family , and friends kept the total
cost ofth is project we ll under $50. But with a
little patience , you can be that lucky , too. iii

You fTILlJ contact LB. Cebik: W4RNL at 2414
Fair Dr. . Knoxville TN 37918.
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Number 8 on your Feedback urd

Antenna
Quick-Launch System
All you need is a strong arm and the QL system.

by]im Gray WIXU

Antennas West
Box 50062-8

Provo UT 84605
Tel. (BOO) 926-7373

Price C lass: $30

Jim Gray W1XU, 210Chateau Circle, Payson,
Arizona 85541, has been 73's propagation
columnist since 1984. He's been a ham (or 40
years, and likes to operate CW on WARC
bands 12, 17, and 30. He's also interested in
aviation and photography.

Pharo. Nuge WB8GLO launches the support line
for a new 75meterdipole intoa nearby tree. Note,
however, that the proper technique requires plac­
ing the bucket on the ground in front of you and
throwing the weight underhanded.

bucket, leaving the projecti le outside. Then you
place the bucket on the ground to front of you,
making sure there are no bushes or entangle­
ments to trap the line when you throw the weight.

The line comes flying out of the bucket as neat­
ly as you please, with nary a snarl or backlash.
Jim Stevens tried a lot of line materials and sizes
before he got one that wouldn't loop, snag, or
snarl itself. Remember the old harpooner whose
leg was caught in the line and he was dragged
under by a whale? Keep that line in the bucket
until you're ready to throw it, and keep all possible
snags clear of it when you set it up.

The Ouick-Launch antenna-ralslnq system re­
ally works! How well , you'll have to try it for your­
sstt to believe it. No more bow-and-arrow, agile
Nimrod, or freckle-faced slingshot artist to tell on
you-Just the Antennas West Ql system, and one
more thing: a good throwing arm!

The basic kit sells for $30 and inc ludes
reusable (if you don't lose them) fluorescent pro­
jectiles, " twilight.view" launch line, safety cover
(tennis ball ), a zoo-toot spool of double Dacron
twist-proof support line, the bucket, and a de­
tailed instruction manual. There is a 51-foot sys­
tem for 80-10 meters and a tnz-toot system for
160-10 meters.

Should you need them, Jim will sell you extra
line, weights, and probably even tennis balls for a
small price. But frankly, the orig inal stuff ought to
last several seasons, and I doubt you'd need re­
placements, unless you forget to carefully store
the system when finished, and some needy soul
comes by and makes off with your treasure. I keep
mine under lock and key, just in case! iii

the bucket, except for the antenna and the tall
supporting trees. And there's room for extra line
and projectiles.

To Use, Borrow an Arm

How do you use th is contraption? Thought
you'd never ask. Let's say you've picked your
supporting objects, and now you're looking at the
tennis ball and weigh t .. .and line. Unless you're
clearly out of the way of houses, people, animals,
and other impediments, maybe you'd better
leave the projectile-weight inside its protective
tennis ball cover, otherwise significant damage
migh t result to innocent bystanders. On the other
hand, if you're alone and out in the clear, leave
the cover off the weight. The golf-ball sized
weight does a really neat job of dropping down
through branches and twigs and leaves without
the cover.

Today I wanted to put up my new loop antenna
for 30 meters and support it between two as-toot
Ponderosa pines in the side lot. I set up the para­
phernalia in the yard, in the clear, and the recom­
mended distance away from the trunk of the tree.
Jim Stevens has this all figured out for you, and in
his instruction manual, he describes in detail the
best techni que for using his system.

The idea is to throw the weighed leader-line
over the supports, preferably one at a time, un­
less you are Tarzan.The throwing arm of a man in
his late 50s and early 60s is not the equivalent of
the arm of even a small teenage boy, and certain­
ly not comparable to the arm of a young athlete.
My son, a vigorous thirty years of age, happened
to be home, and he "volunteered" for the job of
projectile launcher. I was the "launch metser."
On the first try, he put the weight, line, and bucket
(tied to the line for safety) over the blooming tree!
The next time, the apparatus sailed over the ex­
act top of the tree, dead center. The weigh t
dropped neatly through the branches, carrying
the bright yellow line with it. Voila! Perfect per­
formance.

Thus, in a matter of less than fifteen minutes,
the job was accomplished. No strain, no pain, and
exactly where I wanted it. I pulled up the heavier
support line with plenty of spare, but I hated to cut
that beautiful stuff so I co iled the unused part
neatly and hung it from the tree trunk.

Simple and Elegant

To sum up, you tie one end of the leader-line to
the bucket's bail (or handle), gently drop the line
into the bucket, allowing it to settle (beware: do
not try to coil it) loop upon loop, until it's aUin the

73 Review

Round, Yellow , and Fuzzy . . . ?
OK guys and gals, time for a quiz: What's

spherical . the size of a tennis ball , bright yellow,
fuzzy all over , and weighs a pound? Give up? I
don', blame you , as I wouldn't have guessed it
either-not until I saw it, and maybe net even
then .When you see it, you still can', imagine what
it's for!

The answer is the OL Quick-Launch system
from Antennas West. Jim Stevens, proprietor of
Antennas West,hasbeen awireantenna enthusi­
ast for more years than many hams have been
alive , and he's tried them all. Early in the game,
he decided that one clue to a good antenna was
height, but the first trick was getting tall supports,
and the second trick was placing the antenna
near the top of the supports.

Wire Antenna Erect ion Methods

We've all tried the bow-and-arrow method,
haven 't we? And the slingshot system , the
stronq-atm technique (ouchl), and even the old
line-around-the-pliers ploy (my favorite) , Each
has its advantages and disadvantages, mostly
the latter. "Sowhat's the point?" you ask. Simply
this: After about five years of experimenting with
materials and techniques, Jim Stevens has come
up with what I consider to be THE solution to wire
antenna erection tasks, He has designed a sys­
tem for putting up your wire antenna at a useful
height , especially if you have tall trees for
support.

Contents of the System

The system is simple , inexpensive, and
(almost) foolproof. It consists of the projec­
tile, the leader line, the support line, and the
bucket.

The projectile is a one-third pound spherical
weight about the size of a golf ball with a fishing
swivel attachment embedded in it. II's a bright
red-orange fluorescent color for easy visibility
even in poor light. A yellow fluorescent tennis ball
with a slit in its surface admits the projectile. The
twist-proof, neat length of nylon leader line, espe­
cially woven to prevent snarling and snagging, is
also a fluorescent yellow-all 150 feet or so of it.
Finally, 200 feet of camouflage Dacron" invisible
to the causal passerby. Prefabricated to last as
long as you'll need it , it' s also strong and tangle­
proof. Dacron is also darned near stretch-proof,
too. The last component of the QL system, the
bucket, is about the size of a gallon paint can with
tapering sides , squeeze-on lid, and bail , or han­
dle. Everything I've mentioned so far fits inside
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CIRCLE 16 0« READER SERVICE CARD

les ' Sill liNI U i.,il,
lA_,l l HXW xl Wt·II.I .)
@13.8V

12 o4 "" x 8 x 9 13

'" s x s xtnw '"35 s x u x u 29
50 6 x 133f. x 11 ..

35 5'/. x 19 x 12'12 38
50 5'/. x 19 x 12'11 50

7
10

Cntinnl
OII, IA_,I]

@13.8VDC @10VDC @5VDC
9 5 2

16 9 •
25 15 7
37 22 10

MODEl

YS-'2M
YS- 2004
YS-35M
YS-SOM

"'ft Culllnil ICS· Sizl llNJ U i.,il,
MODEl Gn, ... Drt, lA_,ll A_,I Hx Wx Q WI. llh .1
RS-lS • • 5 7 • x 7'!l x 10'* 10
RS- ies • • 75 10 .. x 7", x 10,," 12
RS- '2S • • 9 12 4'!lx8 x9 13
RS-20S • • t6 20 s x s x te» 16

9 Aut ry
Ir vine, CA 9271 8
(714) 4 5 8 -72 77

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUALITY. RUGGED. RELIABLE .

SPECIAl FEATURES PERFORMANCE Sr ECIFICATl ONS
• SOLID STATEELECTRONICALLY REGULATED • INPUT VOLTAGE: 105-125 VAC
• FOLD-BACKCURRENT LIMITINGProtects Power Supply • OUTPUT VOLTAGE: 13.8 VaG:!: 0.05 volts

from excessive current & continuous shorted out;lul (Internally Adjustable: 11-15 VOe)
• CROWBAfI OVER VOLTAGE PROTECTION on all Models • RIPPLE Less than 5mv peak to peak (lull load &

lI'l1pl RS.JA. liS.",. RS·5A,IlS"'l RS·~ low line)
• MAINTAIN REGULATION & LOW RIPPLE allow line input • All units available in 220 Vii; input voltage

VoI1age (except lor Sl-11AI
• HEAVY DUTY HEAT SINK · CHASSIS MOUNT RISE
• THREE CONDUCTOR POWER CORD exttpllor RS-3A
• ONE YEAR WARRANTY · MADE IN U.S.A.

Clliors Continuous es- Size IINI SlIiPPin,
MODEL Gray Black Duly lAmps] lAmpsl N. W. 0 Wlllbs.

• LOW PROFILE PO WER SUPPLY
Sl-11A • • 7 11 2'1, x 7'1! x 9'1. 11

Continuous ICS' Size liN] Shl '~'" jMODEL Duty lAmpsl IAmpsl H• W' 0 Wt! bs.
• POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE

RS-..tl 3 4 3'h x6'1a x7'1. 6

RS-5l 4 5 3'h x6'4 x7'1, 7

• 19" RACK MOUNT POWER SUPPLI ES
ContinulMls ICS' Size II NI Sh"&" ,MODEl Duty (Ampsl lAmps] NxW xD Wt bs.

RM -1 2A 9 12 5'1. x 19 x 8 '1. 16
AM -35A 25 35 5'1. x 19 x 12 'h sa
RM -SOA 37 50 5'1. x 19x 12'12 50
RM -61lA 50 55 7 x 19 x 12'h 60

• Separate von and Amp Meters
AM-12M 9 12 5'1,x 19x8'1. 16
AM ·35M 25 35 5'4 x 19 x 12 'h "RM-SOM 37 50 5'1. x 19)( 12 'h 50
RM-60M 50 55 7x19x12 'h 60

- Cutinnl ICS' Sizi (INJ U i,.il,
MODEl Gn, ,"', Olt, (A_,ll lA_,ll " xW xl Wt. (lh.)

RS-JA • 2.5 3 3 x 4, x 5, 4
RS-4A • • 3 4 3, x 61'r x 9 5
RS-5A • 4 5 3'11 x 6'''' x 7V. 7
RS-7A • • 5 7 3 ~' x 61? x 9 9
RS-78 • • 5 7 4 x 7'12 X 10',(, 10
RS-l0A • • 7.5 10 4 x 7'12 x lO'l, 11
RS-12A • • 9 12 4'11 x 8 x 9 13
RS-128 • 9 12 4 x 7'11. x 10ilf. 13
RS-20A • • 16 20 5 x 9 x 10'/l 16
RS-35A • • 25 35 s x u x u 27
RS-50A • 37 50 6 xI 3,," x11 ..

Cut inlll les' Sili llNI S~ f..i·1
MODEl I II, IA_,I) lA_,ll I xW xl WI. (Ih.)

• Swi1chable YOlt and Amp meter
RS-12M 9 12 4'/l x8x9 13

• Separate volt and Amp meters
RS-20M 16 20 s x s xtew 16
RS-35M 25 35 s x u x u 27
RS-SOM 37 50 6x13',(,x 11 46

• Separate Volt and Amp Meters . Output Voltage adjustable lTom 2-15 volts . Cunenl limit adjustable Irom 1.5 amps
to Full load

• Variable rack mounl power supplies
VR M·35M 25 15
VR M·50M 37 22

• Buill in speaker

MODEL AS-35M

MODEl RS-7A

,.-
- -
! ~-:~-,~~]~

MODEL VS·35M

MODEL VS-50M

- - - _.VS·M AND VRM·M SERIES

RS-A SERIES

RS·S SERIES

RS·M SER IES

RM SERIES MODEl AM-35M

Sl SE

RS-l SERIES
~=
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Number a on your Feedback card

ROBO-COPY
Automate your shack with a CW copier.

by Michael Hansen WB9DYI

A s an avid CW operator, I have often
heard 50 + wpm (words per minute)

QSOs and wanted a low-cost way to see what
automated CW was about. Many of the
Morse code rece ive programs on the market
don ' t work on DOS PCs, and I wanted a fully
fea tured software package that runs on an
IBM or clone.

This inspired me to write a program I ca ll
ROBO-COPY . It' s an easy- to-use program
which , with the addition of a s imple inte rface
circuit , allows you to use your IBM or com­
patible to copy CW right from the speaker or
low impedance headphone outputs of your
rig. The software was designed to run on
anyth ing from a bare bones PC up. The mini ­
mum requirements arc at least 256K memo­
ry , CG A video adapter, and a floppy drive.
The hardware interface to the PC is through
the COM I port.

I designed thi s program to be flex ible be­
cause every CW operato r has a different
sty le . With a few s ingle keystrokes, you can
change copy parameters to match virtually
any op's unique cha racter and word timing .
Another feature resets these timings to nomi ­
na l values, again wi th a single keystroke.
Critical mark and space timing parameters
a re adjusted automatically by a stat ist ical al ­
gori thm that copies any speed CW up to 120
words per minute.

eire has been taken in the design of this
softwa re to ensure compatibility with a broad
spect rum of DOS machines, both IBM and
clones . All manipulations of the hardware are
done via the standa rd BIOS calls. The COM
port's baud rate clock measures incoming
s ignals, so you don' t need CPU clock speed
dependent timing loops on machines that
don' t have an on-board rea l-t ime clock with
mi llisecond resolution (e .g .. PC class ma­
chines).

To reduce the effec ts of noise , a sampling
filt e r has bee n built into the software. This
fill e r " quali fies" a transition from a mark
tdit or dahl 10 a space (no signa l) o r vice versa
" by ove r sampling" the transition. In order
for a transition to be recognized by the filte r,
the s ignal must be free of any glitches for a
period of 16 (LOW sett ing), 32 (MED set­
ting) or 64 (HI setnng j continuous samples.
Like the t iming sett ings, you can change the
fi lter paramete r with a s ingle keystroke. With
a good quality receiver (I use a Kenwood
TS-520) and a litt le pract ice . you can copy
s igna ls as weak as S4 or S5 with good read­
abi lity.

All of the Morse English cha racters listed
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in the AR RL Handbook are supported. T his
cha racte r set includes A-Z O-9 / = (); :$- " ',..
The command character set is a lso complete
per the handbook: SK. SN, AL , AS, AR, HT,
HH. IQ and KA. These two-letter commands
are displayed in reverse video for easy recog­
nition.

In addition to the above set of characters,
two cha racte rs arc used that arc not part of the
ARRL standard Morse set. These two char­
acters annotate internal errors. An OJ< means
that an undefined code was received. For
example, -- -+ (four da hs). A If means that a
cha racte r " overran" the maximum length
fo r a single Morse character; that is , a charac­
te r with more than e ight marks (dits or dahs).

Three Special Features

A handy feature for retaining important
QSO data , such as call signs, names , and sig­
nal reports. is the scratch pad , located in the
bottom four lines of the screen. You can turn
the scratch pad on and off by pressing the
space ba r to capture data. When the scratch
pad is on , the data received will be displayed
in both the copy and scratch pad area. When
the scratch pad is turned off, the incoming
CW will only be displayed in the copy area
and a Iwill denote where the scratch pad copy
was terminated .

Like all user-friendly software, HELP is
available online . Simply press the letter H to
access these screens and they will display
information on sett ing, clearing, and restor­
ing copy parameters. You can also find tips
on receiver operation in the HELP section .

The Mode command turns ROBO-COPY
into a CW Elmer. Whcn you select Normal
Mode , the incoming character is d isplayed
immediate ly after it is received . The Teach
Mod e delays thc last character received until
immed iately before the next character. At
speeds of 3-10 wpm , this feature prompts the
student to hear , th ink, and then see the incom­
ing cha racte r. Since you can connect the in­
terface to any speaker or low-impedance au­
dio output. you can practice in the Teach
Mode with a receiver and on-the-air signa l,
like WIAW , or wit h a tape from a tape
player.

Aud io Interface

The interface circuit couldn't be much slm­
pler (see Figure I) . T I is a small , common
power transformer wh ich isolates the com­
puter from the transce iver. I used a power
transformer instead of an audio transformer
because power transformers offer higher iso-

lation voltage capabilit ies . Most power trans­
formers can withstand a 2 ,000 volt difference
between the pr imary and secondary wind­
ings . T he typical t rans isto r audio trans­
former , wh ile exhibi ting a much greate r fre ­
quency range. can only withstand about 250
volts . Th is margin of safety could save your
equipment and disk data (maybe even your
life) by keeping RF, static discharges and
ground fault s from entering your PC or rig
via the interface.

Besides isolating the two systems, T1 steps
up the speaker or headphone output voltage
from a nominal O.3V p-p across an 8 ohm
load to about 3V into the base of the PNP
Darlington transisto r pair. T he 12V sec­
ondary ofTI looks like about a 300 ohm load
to you r speaker or low-impedance headphone
output. This allows you to keep the interface
in parallel with your audio output and moni­
tor the s igna l through your speaker. You
could also drive a small monito r speaker in­
cluded in the interface circuit, as shown in
Figure I .

The Darlington configuration is nor used so
much fo r its high current gain as for its 1.4V
Vbe cl ipping action that eliminates low-level
background noise . When the input s igna l to
the transistor is less than this threshold, no
current is drawn by the transistors ; once the
threshold is exceeded, the transistors use
their combined high current gain to amplify
and rectify the incoming audio. The time
constants of the 470 ohm resistor and 4.7 IJF
capacito r a re used to filter the rectified audio
supplied through the indicator LED from the
collec to rs of the Darl ington pair.

The resulting recti fied and filtered audio
is fed direc tly into the RI (Ring Indicator) pin
of the PC' s COM I port . The signal suppl ied
by the inte rface isn ' t the sharp-edged digital
signal you might expect a computer to re­
quire . Rather . the signal at the RI pin has
artifacts of the audio signal from which it is
derived. The RS -232 receiver inside the
COM ) port has excellent switching cha rac­
teristics and docs a good job of cleaning up
the signal for the PC .

In order to prevent RFI from the PC fro m
enter ing your receiver via the inte rface , ca­
paci tors C4 and C5 should be installed right
in the female COM port connector. Make
sure that the capacitor leads have some
. 'spaghetti " nonconductive tubing to prevent
internal shorts in the connector. You can gain
additional RFI attenuation by using a large
ferrite toroid core as an RF choke on the
interface cable. S impl y thread the cable



Figurr J. Thr ROBO-COPY I1llrrfacr.

Figure 2. ROBO-COPY u.u s the deviation from an average va lue to distinguish between diu
and dahs.
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shorte r letters combine into one letter over
eight marks long . This concate nation of
shorter letters can also result in invalid char­
acter combinations as well . Sometimes a
number will be displayed when two leners
falsely combine. For example . when the
spacing between letters is too short . the wo rd
" is" C. ...) can be mistaken for the number
"5" ( ).. ... .

To adjust for this shortened timing. simply
press the letter L (all commands can be e ither
upper o r lower case) and then press the " -"
(minus or hyphen ) key . The lette r timing will
decrease by 0. 1 dit each time the " -" key is
pressed . O nce the correct timing has been
ach ieved . the copy will become more read­
ab le .

If Letter timing is too short. letters will
decompose into E' s and T's co rrespond ing to
dits and dahs . The phrase SOS will appea r as
EEETIT EEE. Lengthen Letter timing by
pressing L followed by the appropriate num­
ber of ,. +" (plus) key entries .

Misadjustrncnt in the Word timing is more
obvious. Wh en lettersrusuogetherlikethis,
simply decrease word timing by pressing W
followed by a " , .. (minus or hyph en key).
Word timing decreases by 0 .5 d its for each
time the " -" key is pressed .

If there a r e t 0 o m an y sp a ce s between
letters, increase Word timing by first select­
ing Wfollowed by " +" (plus key) entries.

Just as you can change the Letter and Word
liming to suit the timi ng of an individual's
style. you can modify the Fi lter for di fferent
noise levels. The normal setting for the Filte r
is MEDium. This setting offers the best noise
immunity without compromising speed . The
LOW selli ng is best for high speed code reo

('(Nll i fluMOttp. 5/

The receiver should be in C W Mode . with
the CW filter IN and the AGC control in the
FAST position . Try tuning in a Q5 CW sta­
tion . then reduce the RF gain to the MINI­
M UM needed to maintain solid copy. In'
c rease the audio gain unti l the interface
indicator LED blinks d istinctly in sync with
the audio. (RTIY sounds somewhat like high
speed CW. but its coding and mod ulation
schemes are different. ROBO-COPY docs
not copy any mode other than Morse CW .)

The sc reen should now be d isplaying the
incoming code. For ve ry fast or very slow
code. one or two wrong cha racters may be
d isplayed while changing its inte rnal copy
parameters.

One of the most co mmon modificat ions to
the nominal recept ion parameters is to change
the letter timing. Although the recommended
space between letters is three dits long , hams
frequently shorten this time 10 as little as one
and one-half dits long . The program boots up
with the letter timing set at 1.7 di ts , which
g ives the j-dit spacing adequate ma rgin .
Some contesters and hams trying to sound
fast te nd to rush their timing and thu s run
their letters together . This practice is so com­
mon that I thought. desp ite comprehensive
diagnostics. that there was a bug in the soft­
ware . However. after a nearly perfect copy
session with W JAW. it was proven that the
timing was accurate .

The following sente nce is an example of
copy with short inter -ch aracter t iming :
" N A M E 5 · C· ##" ( It sho u ld re ad :
" NAME is RICK . QT H" ).

The telltale signs here are the prese nce o f
the error cha raeters # (overru n) and • (invalid
character) . The overrun occurs when a few

Usmg ROBO-COPY

A typical session begins with the operator
logging his mac hine onto the d rive and direc­
tory where ROBO-COPY is sto red . Simply
enter ROBO. then press ENTER or RETURN . A

few seconds later the main screen should be
displayed . Check to make sure that the inter­
face is tu rned on and is connected to CO M I .
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through the toroid as man y times as possible .
The to roid should be positioned as close to the
PC end of the cable as practical .

Raw Speed versus Sophistication

You can automate the process of copying
CW at se veral d ifferent levels . To gain a
perspective of this task . let 's look at the in­
ventory o f skills various level s of CW opera­
tors possess .

E xperienced C W operato rs are often regu­
lar members of CW tra ffic nets . Able to copy
more than 35 wpm for sustained periods. they
copy complete words and sometimes entire
phrases . They can copy signa ls imperceptible
to the untrained ear, even th rou gh moderate
QRM and QRN. Almost as important as their
ability to copy the information is their ability
to reconstruct what was lost in the process of
communication . Because they have trained
their minds to semi-consciously copy code
through aural pattern recognition. thei r con­
sc ious minds are free to make judgments on
the content o f the message being received .
It's this type o f higher level language function
that let us make sense of the following sen­
tence : You c n stil rr d this srm nce evn hough
it s miss g lett rs.

A cybernetic version of the CW expert is
theoretically possible with today's leading
edge digital s ignal processing and artificial
inte lligence technology . Cons ide rable re ­
search is be ing e xpended on these types of
systems. particularly in the area o f direct
voice interface to computers. As you might
expect. pe rsona l compute rs wi ll have to take
yet another quantum lcap in technology be­
fore they wi ll have the resources to match th is
challenge .

Short of having a large research budget and
the latest in processor hardware , we can still
write a very effective CW code copier pro­
gram for the PC. ROBO-COPY 's pract ical
approach mimics the method employed by
beginners. Instead of recognizing patterns in
the incoming CW, this met hod so rts the sig­
nal into dits and dahs . Information on when a
characte r or wo rd has been completed is
derived so lely from the amount of l ime be­
tween message clemen ts.

For humans. using th is primitive approach
limits our copy speed 10 not much more than
5- 7 wpm. Beyond that, the conscious mind is
not effective in measuring and a...sembling
fini te events. While the computer is hopeless­
ly outclassed in virtually every other com­
parison with the human brain . it has no bio­
logical eq ual when it comes 10 making very
simple decisions ve ry fast. This means that a
computer programmed to copy C W a dit at a
time is an entirely workable system . . . no
problems with speed. frustration o r distrac­
tions.



. ~
,~

,~

lUI••,.

c. • .._Il"""' _
_ .. ,OIl", I""

""'_"""''''<n11I<1 dUll~' ....."ron
"'''l ''"'''''1 ,n",_
""" "".. on . h oll
lI.<utry ........ ....,
lono .. _"_,,
_h...._.....,,- .
...._ ...«1

" 1"1·__C_or-

--. '""_...­......_-
-~-

: &UIU ~Q:......,1I ~
.._ ..... m ..

""1'''-'­......_..-.
__3.91' ""','"1 _._-
. 1I-1 $595
' '''1 ' ,' SZOO

Q .... " " 011

THE COMMUNICATIONS
SERVICE MONITOR THAT
WORKSHAROER FOR l ESS.

~ '16.95

._~

III1'IIU$CIII AL ..

. '..1_ ' ..__Nt.'"
"""" . JIwmM' ." ..
11I _ ...
..,J~ ..
-by- ..._11<_ ......_......._.._, .
,~

•

a.\&IUSTta
"_UlW.. _

*"'lI""'_'"..._ ._t.ooo
.....1'4I·~ ·....._....._-
."I\'olJ;
..",•., $4.95

ACCESSORIES FOR COUNTERS
~·..._·IIII:N..... _ "'"""'0_
L"" ..... probo ...a", ...
Do,1t' 1l'0II<,_.'~'_ ""
T,n N ,ITo< CT-ro.90' '0
~" "" lI>C' 10' CI-70. 90' 11!1

llCQ,ua - .~ -,- ,
. '" 011 ..... -,- • Q"" 011 01 H.I -,- • ."'.- -,- • .,.., ..... 011 -

19.9.....

A'""" ~ ,~, ",,,,,,mo,,,,,
f ~ '''''_''' •••,r
~"""""."_<>;noI"":JlO, ,,, ., ,,....._ ',
by_""II_"010<." .. ....._......._..---, .....--, ....__..-
""3" SI6.95
F.. 3 W"...Nl_

$279500

In lrod ucing COM -3 . the newserv,ce mon, tor des,gned by service
rechll/Clans lOt sefYlCe ledln" l.iI ns II WQl ks ha'der 10f less glY­
'119 you advanced lestu..g capabohtJes at a very allOfdabie prICe
F(AllIIES • Dorect enlry keybGitrd w,th poog r~lIl1mabie memory
• Aud,o & transn"ner 'fequercy countef • LED bar tjlrapllfre­
Quercylefror ~l.1hon d'splay • 0 l-ll:l.tXXlIl" OUlpullevtls '"
H,gh receivesens'hvl' y.1ess tnanSI"f • Ill KHzloggg 99!lS MHz
ConltllllOUS Ilequerw;y coverage . TfJns.ft<! pootectlOf\_up10 III
wans • CTS Ion< _O<ler I KHl anc! e.lernal modulal>Qn

ltt_um_ ...,_l
~l!h~'"-----..._ ..J"I!l_

.. ,.. $395
U~lnUAT.",Ill~p,,,,,,,,,......~ "",,,
"'" PI; boo'""'l, .. !d '"
'""'''''. '0'''''' 0' "'.
"-'~"""II'''''"''''_ u...~

_c _ •
'-"'.""­--u,-~... S5.95

< "' _ " I!ll ....,
< _ to I!ll """"_"lDI_
USS ,,,,,,, z, ...

I . M Clin.
I", I>J" '-In '<>ll" "''''''
or """"I .. ,",""'on'.
''''" FtJllIIo6;l<d ...""".'y", ,taO...
-- ''''11I1.....lf~_
Cotaid-"' 'JlI ...---._---_..­",,-_...........- .....-~.­
_Ii _ 11I4...........-
•11 1011 $14.95

, _11 10 _"'_.!IOO .....,"'_.100 ....

CT·90 9 DIGIT 600 MHz

$169.95 :-.:.=­
CT·I25 9 DIGIT 12 6Hz

IIIIU &CT.-nl
~~"""""",..,....."",.,,"'.._..­,",,,,,",,,,,",,,,,,,,
,.0000,,,Pto 100 rnA
Con """ ,,,.,. !oil"".
l tD..-..... '....
,""",,,", """"' ..
.~

V';-UII

56.95

l:Ol... .....~
:;..,_.- 3
<It .....,ltgt!II' ''....._OM_
................,- ~..:"''''''''''''''+--------l""' ..... f..._....._....
_ ... 100 _ _.-
ItII. ' . $8.95

-

PR-2 COUNTER
PREAMP
I II< 1'1\1,._ \01' ""."""'Ii .....
-... ~... 10 '" l .lIXl "", • II",
2S"~p• • BOIC _ • • ~'...
... ...l1"'1i!lf . _ _ i ry
1"_ .u,, '"

PS-2AUDIO
MULTIPUER,..~._ '--- ......_ U,..,_.f'U! ....
1'1. • _ ""'"
by 00 .. !OO . Oll' '" ,_,,.,, A
I>J'~-m ''1''''1l'.."~iC""""',.,..

••••

IIn'"...1
IUU""UR
l... , ••' ..,'"P'0...._Il""''''''''' F,.............. '""­..._"'-_II ...._ ", ..--, ,
--~....__ ..----,., ..,

S14.95

$5.95

-_....-.

,.-................."..
n·.
n.
n.

$6995
~.

/'S-l ' " -..r!I

n •wl"""·1.,.

'139.95

$4995-­.-....z.. ....

58995-­.-

'189.95-

CT·70 7 DIGIT 525 MHz

CT·50 8 DIGIT 600 MHz

~••'o,
... ...."z ...,
.....ou
S'"""""'" C1>0_ 'Mjl"".'"' !
~'""'IlO"" i. ,n,Vi " to, ''''.1 W..
lot II ",T I 'll '0 ' '''lO W"', .... " 'pul
oT~ W "', COtI\9I<". , , ~

...... " ' I·~'....
"'It-! Cl III "",._,. $21.95
I~'._' ~""" 6.95

-­.- -...... ....~=-=--...... """'- ,"-- - -

...~­_.,.11_
loo ..._1broM,-,--....

'a.{; '" $5.50
18.l" , $9.95

••
•

'12.95

(
• 3D ••n l DllTPUT
• lOW 1IOl$l ......,·..."'"• lUCRI CAST AWM_.W ,
·_fL.....UJlTl

~ PERSONAL
, ,' 5(;-7 SPEED

589.95 RADAR
..... .... <001010<.0 _10<'.... ", -,10<" ,O'.
_.!IOOI ~ __,_....
..........,~__ (Ipt<...... lf .... . •..
_ .,._,,".... lfO..,... ,-..--,._"'_110'_ ._ ,.._........._
t.__ Pl'__..~__--,._...._, ..._,...
_.Vvo: E..,._-.. , ..
I't_ • •__IIIS_.-_
_.-..... 1"__ ....,_..._.... ...

,

2lI, 40 & SO METERS
HAM RECEIVERS

QRP TRAH5MmER KITS. 20. 40 & 80 METERS
000< """. , " cw ' ClOOOlIll_.«tM<\
• • 0!l.ft!;__ _-._ _""'_.'Y"'lI •
_ .. l1ot1C .....VSlOlllI'_ lot_tao ...uo ..._ _ ..... ...._ ..
__'. QIoMft>IlIIS.-....._
. ... . ... . .... e-
:: '29.95 ::.: '29.95 := '29.95 ::" '12.95

AIRCRAFT RECEIVER KIT 4.-~

_ .. _ iUIt~$SB_. ....I~. . ..1t-I~_ ........ _ ...__tt._.. OSI • l.eOS_ ,'''-' 'I''''''
__ !II ..!MlC __.. n ,.
_ ""'__ 1". , .._-....
... .. -...'--'lIIS_ _""_II'-. _ ...__ .-..._-1>., ...... om ..Iffil ClIffil _

:= '24.95 == '24.95 := '24.95 = '12.95

FM COMMUNICATIOll5/
2 MTR, 10 MTR & 220 RECEIVERS
__Al__..,, _ _ .,_~._._~_,

.... _ ......__• __ E..-,. .....
-... C_~..._ lf-. ..-,....._ "" ......
~ .....1"'._1 ,II,. _ ..t y--, "' _ _ ~ 0lI\eNtl 1l/lS_
..." _ or.opllQ Itt\tl..-_ ' 1'«>1 __ , _ Pt" .........._,.T. Ill ..... 2!tI"'Ii _

:~, '29.95 :t. '29.95 ::'20 '29.95 ~I" '12.95

NEW MINIKITS-NEW MINIKITS

_ . o(;"""l ..,t,."_..... 1O< .....-..., ..... _ .... II<ce< TIII_
06 ...., . .....,...., , .._IloM<l_",,_..,mAGt ''''''''''__ .
_." """' ..~ ,.,,"', ~"'. _ ..'~ ,~. """,,,,Iy (lp1,.,,1l"""'''''l AllS""'..~
oo.. ~" "'"" .. 11 11I,_ .. ,••"'"' "ttl"" i"I""" """ _ .._ ,"m"",moooos I., •
.. . 1.'01' '''001' IOO' COOIjl.et- gt•• , lor .. .. ,,"• • or 10< '"" ,,,m' ''''l'''11 .,..na'...
" ,pori

2 MTR & 220 BOOSTER AMP
tlefe'si glNI booslIf tor any2.-01 22lI
11Hz~ IIl'IIt Thesepoooer boosle<s
lIeIrver lMf 30 . an, 01oolPUlllllOonnQ yotI
to M the fepu.n lull qutel'"'l """lil1helow
noIse preamo feml '~lbly ,mp<QVtS~
lIOns.Ram~ EIec,rOOICS has 50Id thou­
sands of2 rntr amp kitsbo' oow. we o!ter
completely."e<! and tested 2 ml' as well 220
MHl units. 1lo1h Iraw ali lhe'"turn of !he
hogh P<ieed lXIOSr.s ill a /rachon01IfIe cos.
~la 2 Mrll'llW£l IODsn. (10 x _ 1Il'''')

Fully . , II tesIed . , -11'.95
"-21 m IllllI'llW'EI 1llllSTI. III I "'1

FWIy • •,..11, !eStell . • __ " S79.9 5

BROADBAND LIGHT BEAM HiGH POWER FM
PREAMP COMMUNICATORS WIRE! ESS MIKE._.._- .- ' ......- .....--_...-_. """ .... Jl .... . __ .-.... ,,~_ .. ..,
..->. ry ..... YlI' ...."._-_...... ... "'.....,--l.HF ,,,,...-. <0; Jl ."''"'',...._ ..._. -,-..., ,.,,.. ........... ... ...... .... .....1'_ ""..._ tIC _ •. "'011 .... ... .......
... 2Odb~.... '0:1 _ ,.. .bup.... "''''''''II IO ~

-.. 10 """ .... """II' H, ·_ I GH, OjIOI", "'" ""'''''' ",.*"" "'....,""' ~., '......,>alil< """,.-, ,,,,
_ ..! -l1VOC ~ ,,,,,,,,,,, ",,.. ,,""" """..

""" co" '~ 01>«""00......_,
.... PlIo 00" '''''' .... "'"'' ! - 11 1'OC""..., <lOt"'" \IfIoIO_.....oo

~ '14.95
H~

fI....,' '12.95t __• •

'" '8.95 -- " - III. '2.95.., '9.95 -..



Haro-neros Regular SALE
IC-02ATlHigh Power 409.00 349' \
IC-04AT440 (ew-t) 449,00 32gn
IC-2SA 2m .. (S~ 419,00 299'1
IC-2SAT 2m/ TP (S,.c) 439.00 ]59~

IC-]SAT 220 HTmp 449,00 369'1
IC-4SAT 440 HTmp 449,00 ]99'1
IC-2GAT 2m HTmp 429,00 379"
IC-4GAT 44OMHz. TIP 449.00 389"

IC-]2AT 2m/ 440 HT 629.00 S491s

IC-24AT 2m/440 HT 629.00 S491s

Top Trades! . We'll take your
Clean Late Model gear in trade
towards New ICOM Equipment.
Wale or Call for our Ouole Today!

AES * 0", ~~ V.." inAma/eJJ/Roil,
HOUR& Mon. thru [n. 9·5:30; Sat 9·3

Oue to the size of the ICOM product line. some
accessoryItems ate not listed. If youhave a question.
please call. Prices subject to change without notice,

l i";,';OUttf. . FREE BP--82external 1.'ltI@
3OOma.battery wI IC·2SAT or IC-3SAT puchase.

IC-llAT 12Qtz fMHTITTP ... (CM d II) 413.00 349'1
IC·1 2GAT I_ I.2GHl HTlbattlcgrlTTP 529.00 469'1
Areran band handhe1ds Regular SALE
A-2 5W PEP synth. aircraft HT 525.00 4799S

A-20 Synth. aircraft HTwIVOR......... 625.00 S49'1
For HT Accessories . CALLfor Prices

Rece vers Regular SALE
R-7lA 100kHz to JOMHzreceiver $999.00 869'1

RC·ll lntrared remote controller.. .. 70.99
fl-32A 500 Hz CW htler 69.00
fL·63A 250 Hz CW fitter (1st If) 59.00
fL·«A SSB fitter (2nd If) 178.00 159'1
EX-257 FMumt............. ... ....... 49.00
EX-310 VOIce synthesizer 59.00
CR-64 High stability oscillator stat 19.00
SP·] External spea ker. ............... 65.00
CI<·70 (EX-299) 12VDC ophon...... 12.99

R·9000 IOO KHl·2GHz al l·mode fc vr ... 5459.00 4699

R-7000 25MHl-2GHz receiver 1199.00 1029
RC·12 In frared remote controller... . 70.99
EX-310 Voice synthesizer 59,00
TV-R1000 ATVunit.. 139,00 129'\

*Large Stocks* Fast Service
*Top Trades

o! A ES

Multi-band FM Transceiver Re, ul31 Sale
IC·9012m/440 Fiber opt. XCVI (S,HtifI) 1I99,00 929'1

UX·R9IA Broadband recever umt... 389,00 ]49"
UX·1 9A lOw 10m unit 29900 2691\
UX·59A lOw 6m unit.. 349.00 319' \
UX·S92A 2m SSBICWmodule 59900 529' \
UX-]9A 25w 220MHz unit (SpttitQ 34900 279' \
UX -129A 10 1,2GHz Unit 549.00 499'\

VHF/UHF Mobile Transceivers Re,ular Sale
IC-970A 251'1 2m/430 MHl transceiver 2895.00 2499
IC-970H 451'1 2m/430 MHl transceiver 3149,00 2699

UX -R96 50-905 Mhl receive unit. .. . 389,00 ]49'\
Mobile Antenna Rea;u lar Sale

AH-32 2m/440 Dual Band mobile an t 39,00
AHB-32 Inmt.hp moun!... ........... 35,00
Larsen PO·I< Root mount 2300
Larsen PO·TLM Trun k-l ip moun!. ... . 2470
Larsen PO -MM Magnelic moun!... .. 2875

Repeaters Regular Sale
RP-1510 2m 25wrepeater 1849.00 1649
RP -4020 440MHz 25w repealer 2299,00 1999

ffi I VISA" I
U"y,.' [ '-- ... JCREDIT .... A '_
CARD . V

•. ~

0
-. =~U -

.~-- -

. ~ . - ~ Q.
VHF UHF \-100 Trarrsce vers Rtgulu Sale
IC-228H 45w 2m FMITTP scan (S;ttit/) 539,00 4199S

IC-229A 25w 2m FMlnp me 449.00 389'1
IC-229H SOw 2mFMmp mic 479.00 41 9'1
IC-«8A 25w440 FMITTP ... (tIIrtHf) 59900 499"
Dua ·band FIJI 'rraosce vers Re, ul31 Sale
IC-32 10A 25w 2m/440 FM... (C' .,) 739.00 4999S

IC·3220A 25w 2m/440 FMITTP mit... 65900 S69"
IC·3220H 45w 2m/35w 440 FMITTP 69900 599"
IC·l200A lOw 1.2GHl FM (C,,...,) 69900 S49"
IC·2400A 2m/440 fMITTP (Sfltitl) 89900 699'1
IC·25QOA 3Sw 440!L2GHl FM..... ... . 999.00 8699S

A I

VHF UHF Base Transce vers Regulal SALE
IC·275A 25w 2m FM/SSB IC'N w/ps... 129900 1129
IC-275H IOOw 2m FM/SSB ICW........ 1399'00 1199
IC-415A 25..... 440 FM/SSBIC'Ni l 1399,00 1199
IC--4 75H lOOw 440 FM/SSBIC'N fit) 1599,00 1269
IC-575A 25w 6/10m xevr /ps ,Hc;a')1399.oo 1099
IC-575H 25w lOOw 6/l0m XCVI••. • •. • • 169900 1469

o
ICOM~~' I

lC·751A g·band .cvr/.l ·JO MHl rcsr 169900 1469
PS·35 Internal power supply 219 00 199'~

H-63A 25O Hl CW fllte r llsll f) 5900
H-52A 500 Hl CW frlter (21ld m..; 11500 100'~

H-53A 250 HlC'N filter (21ld If) .... 11500 109~

H·70 2.8 kHl " Ide ssa htter 59,00

HF Ecu omeot Regular SALE
IC-765 Xcvr/ps/keyer /auto luner. .. ... 314900 2699

IC-735 HF xcvrlSW rc vr /mrc 1149,00 989"
PS·55 External power supply 21900 199'1
AT·I 50 Automalrc antenna tuner 445,00 389ll

H·32A 500 Hl CW filte r...... 69.00
£X·243 Elec tremc keyer unil......... 64,50
un o Tone encoder 18.50

IC·n 5 H~ xcvrlSWrcvr (~ttitf) 949,00 799ll
AH-3 Automalrc ant tuner .. (Spttiff) 489,00 379ll

IC·n6 luband xcvr/6m/.5·30MHl rx 1299.00 1129
Accessories Rea;ulal SALE
IC-2 I< L HFsolid sta te amp /ps 199900 1699
IC-4I<l HF IKWout s/ s amp w/ os 6995.00 5995
EX·621 HFau to, ant selector ($ptei.Q 315.00 269'1
PS-1 5 20A external power Supply 175.00 159' \
PS·30 Systems p/ s w/cord. 6·pm plug 349.00 319'\
SP·3 External speaker 65,00
SP·1 Small external speaker 51.99
CR·64 High stab, ref , xlal: 751A. etc 79,00
SM-6 Desk microphone ..... .... .. ... ... . 47.95
SM ·8 Desk rmc . two cables. scan 8900
AT·1OO IOOW 8-band auto, anl.luner 445.00 389~
AT-5QO SOON 9-balld auto. ant tcrer 589,00 519'1
AH·2 8·band tuner w/mount &whiP .... 158,00 689'1
AH·2A Ant tuner system. on ly .. (S~ 559.00 469~
GC-5 World clock (f~ 91.95 699\

Accessories fOI IC-765. 781, 725 • CAll lor PriCes
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Number 10 on your Feedblock u rd

An Easy to Make
2 Meter Antenna

Make a strong J-Pole from an old TV antenna.

by Art Williams AA5KB

M y new 2 mete r rig. just purchased at a
swap meet , needed an a nte nna. I

wanted something that I could put on top of
the 30- foot mast that supports my inverted
vee's . I first conside red a ground plane with a
¥..\ whip. but then I came across an old TV
antenna with a folded driven element. I im­
mediately saw a f -polc . already made except
for cutting out and mounting!

The J·Pole

This version of a J-Pole antenna will with­
stand wind and weather. And. since the J­
Pole docs not require a ground plane . it'!>
easy 10 make.

The design criteria is taken directly from
the ARRL Amrnna Book , 14th Ed ition, The
antenna itself is literally a junk box des ign. I
d id not have to buy anyt hing to build it- it is
made from an o ld T V ante nna having a fo lded
driven clement . (See Figure I.) The metal i..
* -inch alumi num tubing and .. incc the driven
cleme nt is folded. the loop pan of the" J" is
a lready formed . [Ed. Note: If an old T V
antl'nna is unavai/abfL' , you can purctu.....• an
inexpensive FlU antenna ~'ith applllpriatc
fOJJl'l1 ctemcms lin", Radio Shack -pan#
15·1639. A /fhoug h it ~jll Ix' much bcsvicr,
me " J" can sbo be msde (rom a fL'ngth of
3/8 ~ copper tubing a~'aj/ablt: (rom moM hard·
ware or building .supply stores . Bl'IIJ fhe tub­
ing around a 2 ~ p ipe to IIJrm fhl' " J "
loop.] Measure IlJ inches from the loop to­
wards the insulator and cut the tubing with a
hacksaw. The long side ..hould be 57 inches
(3 x 19). You will likely find that you do not
have 57 inches on that side. You must cut
the tubing close to the o ther loop but in
the straight portion o f the metal. Cut a piece
f ro m some other e le me nt and ..pI icc the
longer piece to make up 57 inches . There
are "o rne square sections coupling the ..traight
clements to the main ma st sect ion and the..e
can be used 10 couple the sect ions together.
In my antenna. I welded the extension on
to give a smoother appearance. You cou ld
also lap the extension over the main section
and clump them togethe r with a small ..tain­
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Figure I . US!' UtI otd Tvamemra with afilldeJ
driven element.

FiXllfe 2. l i/hifl l{ dimensions.

less bose clamp. Doing it this way allow s you
to experiment with the length of the main
element .

The next step is to make the mount. You
need only a piece of PVC wate r pipe . I used a
piece of ~ -irch 200 PSI pipe with a matching
" T", but you could use schedule 40 or the
gray elect rical type . Some building ..upply
stores se ll PVC in two-foo t lengths, which
should be more than enough tor the mount. I
used an e ight- inch piece for my horizontal
mounting block . I began by dri lling two *­
inch holes through the tube, the fi rst about
one inch from an end. and the second exact ly
two inches from the fi rst, measured cenre r­
to-center . Your.. cou ld be slightly diffe rent
depending on the separation o f the sho n and
long legs of the ,.J." You are going to ..lip the
PVC tube over the two stubs. so the holes
need to be exactly the same distance apan as
the cente r of the stubs. O f course . the two
llI-inch holes must be in line . A drill press is
very handy for doing thi s but you can man age
with a hand drill if you are careful.

Now slip the PVC tube over the long leg
fi rst and work it down 10 where you can slip

the short leg through the other ho le. It ma kes
no diffe rence which hole you stan with. If
you want the long leg tow ard the center of
yo ur mas t. put it through the hole fa rthest
from the end. Thi s , of course , means tha t the
short leg will come up through the hole clos­
est to the end . Push the legs through to where
about half o f the sho rt length is above the
PVC tube . You can vary thi s ; it 's a matter of
looks only .

Next, pu"h the end of the PVC tube into
thc ' "T" . as shown in Figure 3 . Be sure to
align the bottom of the " T" with the "J "
pole . You can use PVC cement 10 secure
the..e togethe r or you can drill a couple of
holes through the two and put in sel f-tapping
sheet -met al screws.

You <Ire now ready 10 mount the " T" in the
top of your r nast . You may lind in your case
that you want to put a piece of PVC tub ing in
the bottom ofthe " T" and secu re that to your
mast. Yuu could. for Instance. put a foot or
M) on the bottom and then damp that to a
steel rna..t with hose damps . If you do it
that way , put so mething in the cente r of
the bottom piece so you don't c rush the PVC
with the clamps. In my case , I was able to
mount the " T" directly into the top of my
3O-fool push-up mast. l li rst cut cross slots in
the top of the mast. down about one inch. I
nex t slipped a stainless steel hose clamp over
the end of the mast and then worked the
bottom o f the "T" into the mast . T ightening
up the hose c lamp. caus ing the end ofthe mast
to squeeze in arou nd the ' "T" , completed the
mounting .

Now you will need IWO .JIe -inch clamps 10
connect the coax to the leg.. of the" J" pole .
I made rnmc out of scrap str ips of alumi­
num . about .JIe- inch wide and t .... o inches
long . I bent them around a sc rap piece of
tubing and squeezed the e nds down with
a pair of vice grip pliers . Then I drilled a
hole through the flats for II 6 machine screws.
Keep in mind that you want the clamps 10
be tight when you secure them but you also
want 10 be able to loosen them to adjust for
best SWR . Continm-don fh'W' 67
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Number 11 on your Feedback earc!

Solar Car Race
Searching for an alternative.

by Bill Brown WB8ELK

Photo D. Michele Cabana KA / SOA reports
the position ofa breakdown.

repeater with Cal WA I WOK operating as net
control.

One of the longer legs of the race was from
Concord , New Hampshire, to Lowell, Mas­
sachuseus. Members of the Interstate Re­
peater Society (IRS) teamed up toestablish IS
checkpoints with a couple of roving mobiles.
Daryl WBI DXN and Chick KCIOX kept the
race director updated at the midway point at
Lake Massabesic . Warren WBI HBB operat­
ed as net control from his home. Repeaters in
Concord and Derry , New Hampshire. and
Lowell, Massachusetts, wcre used to coordi­
nate the whole effort . AI this stage of the race
at least three of the solar cars broke down.
Some of them had 10 be towed to the fini sh
line.

None of thc solar cars broke down during
the final leg of the race. The communications

ed towards New Hampshire. Bob
WBIAJG was instrumental in or­
ganizing the first-day effort and
helped locate any stragglers near
the end of the day. Due to the dis­
tances covered and the mountain­
ous terrain , three 2 meter repeaters
were used to coordinate the effort.

Once in New Hampshire , the
NHARA (New Hampshire Ama­
teur Radio Association) took over .
The NHARA is a public service
organization which draws on the
resources of various New Hamp-
shire radio clubs 10 cover large

events like this one. Daryl WB IDXN orga­
nized the first leg ofthe race into New Hamp­
shire and the cars' arrival in the slate capital
of Concord. with the aid of a dozen volun­
teers. Coordination was done on the Hanover

Photo C. Daryl WBIOXN operating f rom the
Lake Massabesic checkpoint.

to the race director . Each day of the race, the
next radio club or group down the line took
over for their area.

Fifteen solar vehicles started the race from
Montpelier . Vermont. Sill members of the
Central Vermont Amateur Radio Club ush­
ered the racers on their first day as they head-

and offen do occur. Maintenance crews from
the various teams needed 10 know where to
respond to help out their entry. Occasionally .
some of the cars needed 10 be towed to the
finish line as well. In order fo r the race direc­
tor to keep track of each veh icle and its pro­
gress, a massive communications effort was
necessary.

IIams to the Rescue

Hams from three states and several differ­
ent radio clubs responded to the challenge!
Each day the cars set OUl on a 30-60-mile
course. Hams would set up at checkpo ints
along the route and report the cars' progress

Phota A, ConVa/ HS " Sol Survivor :' solar car.

continue with their research . What better way
than 10 pit their car against the designs from
other schools in a solar car race!

To this end. the Northeast Solar Energy
Association organized the second annual
American Tour de Sol race. The objectives
of the fi ve-day race from Montpelier . Ver­
mont, to Boston , Massachusetts. were to: I .
Promote solar energy and electric vehicles;
2. Provide a vision of future transportation
and solar energy use; and 3. Provide a chal­
lenging design problem for engineering stu­
dents.

Most of these vehicles were capable of
traveling at road speeds over 50 mphand over
a 5O-mile range. The practical solar-powered
commuter car is almost here! Since these are
e xperimental vehicles being pushed 10 the
limitover a 234-milecourse, breakdownscan
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Photo B. The MIT Solectria solar m en (win­
ner of/he raC'ing ccuegory) .

S ince the invention of the mo­
torcar , the desire to achieve

peak performance has been one of
the main challenges among auto­
motive engineers and designers .
The car race has been one of the
most instru mental ways to push
technology to the limit and help
spur some real progress in automo­
bile design. Most of this effort has
been put into improving the gas­
guzzling combustion engine . There
is an alternative.

Schools across the nation have
been experimenting with solar-
powered vehicles . Recent advances in the
efficiency of solar cells. elec tric motors and
drag-efficient vehicles have made the practi­
cal solar-powered car a near reality! Many of
these schools need actual road test data to



CALL 913·381·5900
FAX 913·648·3020

Your u sers wi ll be thunderstruck by
t he outstanding patch and auto­
d ia ler , with room for 200 phone
numbers. The talking s -rneter will
let them check their Signal strength
into the repea ter. Remote base
suppor t for up to slx bands allows
linking your repealer to others. Plus
support for pocket pagers a nd a
bulletin board .

Your technical crew will light u p
when they see the built-In keypad
and Indicators . And the ease of
hookup with shielded DIN cables.
With pots and DIP switches easily
accessible at the rear of the unit.

Rugged. capable. easy to hook up.
The RC-96 Repeater Controller - an
enlightening experience for your
repeater.

CIRCLE 1 O~ READER S ERVICE CARD

BUY-SELL-TRADE
All brands new and reconditioned.

advanced
computer
controls, inc.

" ~ ' .

Send $3.00 for ourcurrent catalog and wholesale sheet.

The '96 Is tough. A three-terminal
gas discharge tu be across the phone
line and transient supressors on
each input and output Signal stop
lightning from taking your system
down. The '96 is so well protected
that its proven performance in the
field allows us to offer two year
warran ty coverage which includes
damage caused by lightning!

You'll hear thunderous applause
when you instal l a '96 con troller on
your repeater. Remote programming
will let you easily make changes to
your repealer from anywhere with ­
out a trip to the hill. Change codes,
autod la l n u mbers . ID a n d tall
messages a nd more. with reliab le
storage in E2PROM memory.

2356 Walsh Avenue, Santa Clara, CA 95051

Flashl The RC-96 Repeater Con trolle r two year warranty now
includes llghtnlng c over age .

ace

EVERY DAY
A HAMFEST

WE'LL BUY
YOUR

EXTRA RIG
STATIONS·

ESTATES ETC.

ASSOCIATED RADIO
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

Photo E. The solar bike. (Photo courtesy of
Warren WBIHBB and Donna KA IRlt'Z. )

effort wa s o rganized by Bob WA I IDA
who enlisted ten members of the Amateur
Radio Support Team. Each Support Team
mobile travelled along behind two of the solar
racers 10 help bring them in to cross the fi nish
line at Tufts Univers ity in Medford , Massa­
chusetts.

I watched with fascination , du ring the
fourth day o f the race , from the starting point
at Concord. All of the entries were engineer­
ing marvels . However, th ree of these really
attracted my attention . I loved the name of thc
car entered by Delta College .. . " S- CAR­
GO" (Solar Car Go) . Another enthusiastic
entry was from ConVal High School [Ed.
Note: Just down the road from 73!/ The stu­
dents from ConVal proved that you don 't
have to have the backing of a university or
college to make it throu gh a grueling race
such as this. T heir vehicle , "Sol Survivor, "
lived up to its name and came in fourth in its
category ! Finally , one of the most unique
vehicles was the solar-powered bicycle op­
erated by Team Rosebud . The ride r had a
solar panel strapped to his back which ran a
small electric motor attached to his wheel.
Hmmm . . . Maybe next year I'll bring my
solar-powered skateboard! iii

Next year's race is scheduled to run
from Albany NY to Boston MA . For more
information contact the Northeast Solar
Ene rgy Association, 23 Ames St., Green­
field MA 0130 1. Phone: (413) 774-6051.

The Contenders
Champlain College
ConVal High School

De lta College
Dartmouth College

MIT
Solectria Corp.

New Ham ps hire Tec hnical Institute
University of Lowell

Unive rs ity of California , Irvine
Solar Car Corp.
S undrive r, Inc .
Team Rosebud
Tufts University
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Number 12 on your FlHdbackCllrd

by Richard Morrow K5CNF

Unique antenna = super Ox.

GAP DX-VI
Multiband
Vertical

wires , the current node on 40 meters moves
higher up the antenna . cutting losses on that
band. I verified this with the old florescent light
bulb trick-I waved a small fluorescent bulb
up and down the antenna to see where it was
most brilliant. Not very scientific, but it works .
Just be sure a nonham doesn't see you, as
you could end up under a net.

Counterpoise wires for 40 meters usually
have to be about 32 feet long , but not with the
GAP, If you don't operate on the lower bands,
you don't need the counterpoise wires : I veri­
fied this by removing the wires . They didn't
make any difference at all on 20-10 meters.

The entire antenna radiates on an bands.
An antenna that radiates over its entire 31.5­
foot length on each band is a lot more efficient
than one that radiates from a dillerent part for

Photo A. The GAP OX-VI, assembled and
ready to install.

GAP Antenna Products
6010Bldg.J

N. Old Dillie Highway
Vere Beach FL32967

Tel. (407) 778-3728
Price Class: $220

No Tuning? No Rad ials?

AnoIher very good thing about the GAP ant~
na is that you don 't have to tune it. It comes out
of the box tuned . Also, you don't need radials.

To work 75140 meters, you need three 25­
foot long counterpoise wires (insulated) to
make the antenna longer on the two lower
bands. If you cut a foot off the counterpoise

Rising Above it All

The 36-0hm base impedance of a normal
vertical antenna has to be matched to the
5O-ohm transmission line with a matching net­
work . Resistance in the coil of the matching
network increases loss . II you use a capacitive
matching network, capacitive loss to ground
increases at the feedpoint . This means that
some of your transmitted power is going to
ground currents due to capaci tive coupling.
instead of into the air, where it should be
going.

The GAP antenna's teedpclnt is located
about 16 leet above the ground. Why? By
raising the feedpoint above ground, the cou­
pling to ground is reduced to an abSOlute mini­
mum, and so is that nasty capacitive coupl ing.
More of your signal gets into the air. This
works because, il you go up the antenna Irom
the base, measuring resistance, you will lind a
point at which the resistance is 50 ohms .

Sixteen teet above ground is also above
most AF·absorbing items, like hurricane
fences and cars . And the chance 01 base-load­
ing passing dogs is nonexistent. Other factors
that can affect feedpoin t resistance in other
antennas, such as soi l condition and ground
moisture, do not seem to allect the GAP an­
tenna at all . As a matter of fact, I was on the air
recently during a very heavy rain, and the
SWA didn't change, unlike other veneers I
have used.

you and could cause some grief. Be sure to
watch out lor power lines, too,

AlthOugh the antenna is self-supporting, you
might consider using insulated guy ropes . Wind
can do funny things when you least expect it.

The GAP OX-VI has NO base insulator or
coils. This is just one of the things that makes
this antenna different from a reqular vertical
antenna .

73 Review

As soon as I received the GAP OX-VI cour­
tesv ot UPS, I hastened 10 open the box

and gel the antenna up. But it rained for three
days, sta rting the instant I popped off the first
staple. After the monsoon subsided, I assem­
bled the 31.5-1001 high antenna on the drive­
way (see Photo A), which took about an hour
and a half-more than jusllhe thirty minutes
called lor in the instructions, I found the anten­
na to be well-built, and manufactured of high
grade tubing and stainless sleel hardware,

George KK4CW. who dreamed this antenna
up, informed me thai a better instruction man­
ual will be out shortly, If you take your time and
don't have to fight mosquitos, you shOuld be
able to put the antenna together in about 45
minutes to an hour, or even less . Study the
diagrams and sketches carefully first , read the
directions and follow them, and you will have
no problems. To keep track of the elements,
you might also want to mark each section with
a marker.

All sheet metal screws and washers come
packaged in a ZiplOC plastic bag with a nut
driver. However, I would advise you to use
either a power screwdriver or socket wrench ,
as you can wear out your hands screwing the
antenna together. Be careful to get all the
screw hOlesaligned . To slowdown corrosion, I
also advise an application of weatherproof
coating on each screw and electrical connec­
tion, especially it you live near the ocean or in
a place where it rains a lot.

Installation

As soon as you have the antenna correctly
assembled, you need to put the base section
in place. The instructions call for mounting the
base section in concrete . I didn't have any
concrete, so I used a spare brick. I pounded it
into the mud as deep as I could. Crude, but it
worked. II you resort to the " pound in the
ground" method, put a board over the base
section to keep from mangling the top end.

Once the base section is installed and sta­
ble, the next step is to raise the antenna into
posit ion on the base section . Follow the in­
snucucns. and get some help-unless you
are built like me, a beer barrel with legs . It's an
easy installation with two people, but with just
one person the antenna can get away from
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Pnoto B. The feedpoint, 16 feet above the
ground, circumvents the need for an imped­
ance marching network.

Richard Morrow KSCNF, 1706 MeHsa Lane,
Corpus Christi TX 78412.

Impressions

Usuall y, broadband antennas are not very
efficient, but this one is. Since the antenna is
ground independent, all you need for 75/40 is
the three counterpoise wires, as mentioned,
which you ca n string in any manner as long as
they do not double back on themselves or
cross each other.

If you do any erortweve listening or other
monitoring in the 3.5-30 MHz range, this an­
tenna will perform very well.

This would be a good antenna for portable
use. Since it doesn't have to be tuned, set-up
would be easier. You 'd need a stout carrier for
rough handling , but you could make one out of
heavy PVC. Also it 's a good idea to bring along
a friend to help lift it into position.

Since it is a vertical , the GAP OX·VI will not
do as well as a dipole lor close-in work (under
800-1000 miles or SO), but it will do better than
a dipole tor QSOs over 1000 miles away. It
works on 2 meters, too!

The GAP antenna performed a lot better
than others I've used. It I co uld have only one
antenna, I would defini tely rather have this
one. The lack of lossy coi ls, and the coverage
of a very wide part of 75 meters by an all-band
vertical, impressed me more than a little! OJ

each band. The capture and radiating areas
are grea tly increased on the higher bands.

Into The Fray

On 75 meters, the GAP was compared to a
monoband antenna designed by Ted Hart
WSOJR. On 75 meter European OX, both an­
tennas do very well, with the OJR antenna
about 2 S-units above the GAP. Keep in mind
that the OJR antenna was cui lor ONE band
and has maximum efficiency on 75 meters.
The GAP was much closer to the fence and
some other items that didn't help it do as well
on 75. Still , it did much better than other an­
tennas I've used on this band. Bandwidth on
75 meters was an impressive 150 kHz for a
good SWA. [Ed. Note: An interchangeable
tuning cap mounts on the top of the antenna
which determines the resonant frequency on
75 meters. The GAP can be ordered centered
on 3.6, 3.7, 3.8, 3.9 MHz or a cusrom treauen­
cy ofyour choice.]

Forty meters was just fine, and I made
enough contacts during the day to tell me
that the antenna would do well at night when
Europe would start rolling in. Sure enough,
the shortwave broadcast stations came in
like thunder. On the low end of 40, I heard
many stations, both SSB and CW from EA3 to
Y03. There were a lot 01 UA stations, and I
heard a call I'd never heard before-UZ1. I
missed the rest of the call due to the ensuing
pileup. The old Mosley V4-6 never worked this
good.

On 20 meters, using just 32 wens PEP I
managed to maintain a QSO with VK2FA in
Newcastle for about 25 minutes. Brian was
coming in between S6-7, and I was on the
order of S2·5 .1 never missed a word.

I made several more contacts, and I was
satisfied that this is a real OX antenna. I tuned
around and heard signals from all over the
globe. OE6MKG was runn ing 20-30 over until
the gray line passed his location and the sun
came up. GB2SDO was running 10 over, and
had a pileup going. It was really surprising to
hear so many signals under what could be
called dead band condi tions.

20 meIer CW was the same story, loiS of
weak but readable OX stations. I heard a flock
of calls from the Soviet Union and other parts
of the world that I did not recognize. I finally
went to sleep aboul2:3O a.m., thinking that if
my QTH was in a better location, the GAP
would be the answer to a poor OX Hound's
prayers. I live in what some hams call an RF
sponge-my house is surrounded by power
lines, TV cables, a shopping center, and a
large dairy processing plant.

Operation on 15/ 10 revealed the same
thing. All sorts of OX was coming in, and I
made enough contacts to prove to me that the
GAP antenna is an excellent OX antenna. I
was not able to operate the WARC bands, as
the age of my rigs rules that out.

Further observatio n revealed that the an­
tenna is much quieter than the other verticals
I've used. I didn't hear any ignition noise on
10, even though there is a major freeway
about a mile from the house and a very busy
major throughfare less than 300 feet from my
front door.



Number 13 on yo ur Feedback card

Service Survey Wrap-Up
Plus-where to getyour old rig fixed.

by Gordon West WB6NOA

Photo B. Hal Guretzky K6DPZsays it on his license plate.

Photo A. The test benches at Land Air Communications
equipped 10 repair the latest as well as the oldest rigs,

a"

everything that came with it. But battery
packs, rubber duckies , jack rubber plugs,
straps, and similar items, can get separated
from the radio during repair .

4. BETTER PHONE NUM BERS. Many
times the service manager or benc h techni­
cian may need to call you during the day
to ask a question about your equipment. Be
sure to leave you r best daytime phone num­
ber for them to get in touch with you. Since
most technicians don't work at night, you r
home phone is usually not a good choice .
Don't think for a second that they're going
to call you at home on Saturday or Sunday,

either.
5. BE TRUTHFUL. If some­

one accidentally sp illed a martin i
in your TS-950 , include this in
your lett er req uest ing service .
Chances are the technician will
find the olive anyway - but it may
take longer. If you try 10 cam­
ouflage the cause of the problem
with an excuse, the technician may
look for the problem in the wrong
place, delaying the repair and in­
creasing the chance of an incom­
ple te repair .

Ham to Manufacturer

But wait a minute , Mr . Manu­
facturer/Service Center; hams are
also in complete agreement on
some points that you may need to
ponder :

I , A MO RE COM PLETE RE­
P AIR. Many readers wrote that
only one or two out of four or five
problems were com plete ly re o
paired . Fixing the obvious is easy .
Technicians should spend a few
more minutes reading over their
pape rwork for other faults occur­
ring with the rig under repair. They
should also read over the cus­
tomer's letter carefully .

2. BETTER REPAIR DOCU~

ME NT ATION, No ham likes to
get his handheld transce iver back
with a bill for $150 with little or no
explanatio n about what was done 10

it. That much just 10 change a tiny
lN9l4 diode? Better back up big

Hal Guretzky K60PZ of Land Air Com­
municat ions suggests that you do NOT label
you r package "electronic equipment,"
"ham radio gear," or anything similar.
Occasionally, such boxes disappear. If you
wish to write somet hing o n the box,
FRAGILE will do.

3. NO ACCESSORIES, PLEASE, " But
I didn't get my little ru bber duckie antenna
back!" This is a common complaint. Some­
whe re out there in the radio world there must
be some technicians with the largest supply of
rubber duckies on Earth. It' s easy 10 forget
that you shouldn't send a rad io bac k withl. IMPROVE YOUR C O R RESPON­

DENC E. The amateur radio ser­
vice ce nters want precise details
about the radio's problem. Simply
taping a "doesn't work" note to
the top of the radio is not enough .
G ive a clear description of what the
problem is, whether it is continu­
ous or intermittent. any identifiable
conditions under which the prob­
lem occu rs, the length of time
you've had the problem, and any
other history that might be rele­
vant. This information will help the
technician repair your equipme nt
more quickly and for good.

Bette r yet, copy and fill out the
"Amateur Radio Equipment Re­
pair Request" form that 's in the
March 1990 issue of 73. If you
don't have this issue, you can order
it. If you only want a copy of the
form, call or write 73 M agaz ine
and ask for one.

2. PACK IT RETTER, Be­
cause of poor packagi ng, many ra­
dios are damaged while on their
way to the service faci lity to be
repaired . This compounds the ser­
vice problem. You may have se nt
the rad io in for a new volume con­
trol pot , but when it arrived, it also
needed a who le new circuit board.
Like me, you probably threw the
original boxes away a month or two
after you bought your rig, but you
can still take it to a professional
packaging and shipping service.
Let a professional bundle it up and
ship it out, insured .
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I n the last six months we've taken an inside
look at the factory repair service of Ken­

wood, Yaesu, ICOM, Ten-Tee, and Alinco.
Visi ting these companies and learning about
what it takes to get you r set fixed quickly and
completely was an eye-opener . Although
each company is unique in its approac h to the
repair of amateur rad io equipment, this six­
month survey reveals that the leading manu­
facturers of amateur radio eq uipment agree
unanimously on the followi ng points:

Manufacturer (0 Ham



RECEIVING
CONVERTERS

Lew. noise cu .. erters to recehre vhI.nd
uhl b.nds on • t OM reetlvt-r. 0l0ice
01 kit with case & BNC jtcks, kiI with pd)
odf, or wft lA'liI: in a case. 0Iher models
available lor Olh« inICtA ranges & atv.
Request catalog IrK complete hsbngs.
VHF Input renges .vell: 136-138,

144-146, 145-1 47, 146-148. 220-222,
222·224: k~ less case $39. k~ wfc:<se
$59, w/l in case $89

UHF Input fanges avell : 432·434,
435·437: k~ less case $49, k~ w/c<lS8
$69, w/1 in case $99,

902-928 MHz corwerts down 10 422·448
01 430-450 range Same price as uhf

GaAs FET
PREAMPS

at a fraction of the cost
of comparable units!

HELICAL RESONATOR
PREAMPS

Prearrps with 3 or 4 secbon heil;:aI
resonators reduce intermod " cross­
bend Interference in aibcal appIic:aliollS,
MODEL HRA.(·). $49 11h1, $94 uhf.
0SpecAy tuning ~: 142.UO. 151). 182,
1112-174. 213-233, 42().450, 4!SQ-470,

LNS-(*)
IN-LINE PREAMP
ONLY$79.. $99 ~..,_
• GaAs fET Preamp with rearuees similar
to LNG series. except eutometlcally
llwhChet out 01 line during trensmit
Use with base or mobile b'ansceivers up
to '25W. Tower mou-otina br1lCkets i-ld.
o~ U>O>g ~ .. llO-lP.l, 200-240. CIr
fOlI.500Mtl

LNW-(*)
MINIATURE

GaA. FET
PREAMP

ONly $24.. $39__
• GaAs FET Preamp snwar to lNG,
except designed tor low co.1 80 smllD
lin . Orly 5If!W x 1,5I8"l. x 3/4"1-1.
Easily mounts n many radios.
•Speed',- tuning ~: 2S-~ 35-~. 55--90,
lIO-l20, I;!O-UO. 151).200.200-270. CIr-<OO-500

"""

TRANSMITTING
CONVERTERS

XV2 for whl end XVC for Uhf. Models to
convert 10M sse, cw, 1m, etc. to 8M, 2M,
220, 432. 435, and tor atv. 1W or cpo 01:
lOt on ly $79. PA's up 10 45W available.
Reqll8st catalog IrK complete Iistlngs.

AP-3 AUTOPATCH kit. Use with above
l or repeater autopalch. Reverse patch
& phone line remote contJol are SId . $79
AP-2 SIMPLEX AUTOPATCH TII1W'lQ
Board kit, Use with above lor smpIex

operabOl'l usng. b'8r'lSO!lWel" •__._..... $39

NEW TD-3 SUBAUDIBLE TONE
DECODER/ENCODER krt . Adjuslable

!of arrJ tone. Designed especially lor
repeate.., with remote control
aetivalefdeacWBl. prov;s;ons ~

TD-2 TOUCH-TONE DECODERJCON ­
TROUER k~ FlA 16 digits, with toI-cilI

restrictOl, progremmable. Can tum 5
h.xlCtioolS 00/011. GrNI tor selectMl cal-
rag. loof _ _ _ $79

NEW COR-4 kit Complete COR and
CWID all on one board for easy con·
struction. CMOS logic 101 low power
consumption. Many new feBlures.
EPROM programmed; specify call .. $99

!!;>,-""" "
f.:iiJ~"

, I , , ...

ACCESSORIES
COR-3 REPEATER CONTROLJ.ER krt ,

Features adjustable tail & time-out
timers, soIid·Slale l elay, COUI1esy beep.
and local speaker amplifier $49
CWID k~ . Diode programmed any time
n !he field, adju$table tone, speed. a"ld
timer, to go wrth COR·3 $59

If you prefer a p la in-vanilla o r kit
r epeater. you c ould n't l ind 8
better v a lue than o u r o rigina l

REP-l00 REPEATER
Same fine rI modules as REp·2OCJ but
with COA-4 ControUet. Can add
autcoatcn. dtmI cleooder, crcss, either
now Of later. Kit only $675, wit $975.

MQ-202 fSK DATA MODULATOR k ~

Run up 10 \200 baud dig rtal signals
through any 1m transmitter with lull
handshakes, Radio link computers,
telemetry gear, etc " $39
OE·202 FSK DEMODULATOR krt. For

receive end of .nk $39
9600 BAUD DIGITAL RF LINKS. Lew­

cost packel netwonr.lflQ system,
consisting 01 new MO-96 Modem and
special versions ol OU' 220 or 450 mHz
f M Ttansmitlers and Aeoei.els. Inter·
face direclly with mos1 TNC's. Fast.
diode·s..otched PA's output 15 01 5l1N.
0/J111rK more infO on /he right sysram IrK
)'O<K~bonl

FM EXCITERS: k~s
$99, w/l $169. z.N conlin­
...ous duty. TCXO & xtal
CMIl1 UjJbolIl iI'nIilabIe,
FCC type~ed lex
com'j uhI & hi bands.
• TASl f« 1(».4. 6M, 2M,

150-114, ZZOMHz.
• TACS t tort.t1l.
• TA901 for902-928MHz.

05Wout {W/l.wy, $169)
• VHF " UHF AMPU FIERS.

FOIIm, ssb, eiv, Output
Irom lOW to l00w. Sevet-a1 models, kits starU1g at $79,

FM RECEIVERS: kits $139, w/l $189. l1il.,').~: :rf""
• R144/R220 fM RECEIVERS lor 2M. r;:,JJtJ~~ l I _ ,b~

150- \ 74, or 22OMHz. aeAe FETrront '1 (~ 'lJ; '-/..... 'v

ceramic d lilters plus hellcel !(~ . . ~ . ..
resonetor front end lor exceptKloalttl ' !l,. ., ,'b
selectJVity: >1(lOdB al 112kHz (best ,o! ~l'" I t&.a"
avllllablaanywhere!) F1utt8l ·prool "I. 'A.~-~7"
hyst8f8SlS squelch; ale tracks drift.~: \.h:1;."· ( -_.~

, R45 t UHF FM RCVR, smiIar to t-~L-. -
• R90 ! lI02-928MHz fM RCVR
T~, GaAs fET front end.

• R7e ECONOMY fN RCVR for 10M. 61.1, 2M, 22OMHZ. wlo hek:aI res. or
ale. KIts $129.

• Wtethtr satellite & AN . Ircrllfl rcYr$ also avaIable.

HIGH PERFORMANCE XMTRS &
RCVRS FOR REPEATERS, AF &

DIGITAL LINKS, TELEMETRY, ETC.

If you always thought a computer-controlled
repeater had to be expensive, LOOK AGAIN! You
could easily spend this much just lor a controller.

As always, Hamtron lcs strives 10 $live sup erb p erformance at
modest cost! In this case, a premium repeal er with versatile
computer control, autopatch, and many dim' control features at
less than many charge for a bare-bones repeater!

We don't skimp on rf modules, eltherl Check the featu res on
R144 Receiver, lor Instance. GaAs FET Iront-end, helical
resonators, sharp crystar filters, hysteresis squelch.

We completely fe-t hought the whore Idea of what a repeater
should be, to give the best features at the lowest cost.

ONLY $1295!

INTRODUCING OUR NEW
COMPUTER-CONTROLLED

REP-200 REPEATER

• Avaoable for the 10M, 6M. 2M, 22OMHz, 44OMHz, 902MHz ham band5,
FCC type I ccepled models also available tor vhf and uh f commercial bands.

• Rugged exener and PA, desfgnoo!of ccotmucue duty,
• Power output 15-1SW (25W option) 00 2M or hi-band: 15W on 22OMHz; lOW on

uhf or 902MHz.
, Accessory add-on PA's available with power lavel . up 10 l 00W.
• Flv. courtesy beep lyp8l, indvding a pieasent moancoe sequence.
• AUTOPATCH: eilhef op.n or closed access. ton-een restricl, auto-disconnect,
, Rev.rse Autopatch. two types: auto-answer or ring tone onthe air.
• DTMF CONTROL over 45 tunctions can be controlled by toccn-to-e. Separate
4.og~ control code lor each !unction, plus eJCl1a 4-d lg ll owner password.

• Own.. can inhibit aulopatd'l or repeater, enable ef!htf opeo. or dosed--acoess
for repeater or BU!OpBIch, and enable toI calli, rlMlrS8 paid\, kerdu1k fiIrer,_. ea.m. _ rcw, and other options, incll.odna two~ extemal cWcuits.

• The cwid message, dtmI CXlfTVT*'lCI codes, andowner-specified defauft parame­
!efS f« cor and oMd tmers and tones are buned no the eprom at the lactory,

• Cw speed and tone, COU1ny beep and tailliI'ners, and eoutesy beep type Cln
.11 bt thlnged It .ny tim. by owoer-passworOiltotected dtmI c:orrwn<WIds.

• Ma-ly built"n d iagnostlc & testi'lg ""* ICtioo IS I.$"lg "*::roprocessor_
• Color COded led's indic.t••I.tus ol aI major ""* ICtioo iI.
• Welded pilrtitions for .ltOtIr, pa, receive<, and controler. PEM nvts for CO'IeI'S
• 3-tl2 inch aIumin.Jm rack panel, fJnished in eggshell wt1iIe and black.
• Aux illery reeeNer Input for independent control or crot. linking rep"e" ...
n..,.. .... ",.", at"., r_ una. 10<> ,,_. I.. _ "-"' cat0lolr I... lull detail..
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$25.95

$21.95

5 wpm Novice QSO tests
S w p m Random Code
5·7 wpm Speed BUilder
7·10 wpm Speed BUilder
10 wpm Plate"u B reak e r
10 - 12 wpm speed Builder
12 -15 wpm Cal iS & Number~

13 wpm Random Code
13 wpm TeS! Prepara l ion
13 wpm Car COde
13·15 wpm Speed Builder
15 · 1 7 wpm Speed BUilder
17 · 19 wpm Speed Builder
20 wpm ~andom ccee

20 wpm Test Prepa,ation 1
20 wpm Car Code .
3 · I 5 wpm Code ~ev,ew

12-21 wpm Code Hev,ew •

~EB !

# "
# "
# "
# "
# 2 3
# ,.
# "
# 2b
# U
# 28
# "
e ac
# "
# ;,
# n
= ;4
= 4;
# 4 0

#13 BRASS KEY & OSC . . •

# 15 PLASTIC KEV & OSC.

SINGLE COOE TA PES
$ 10.95 each i n c l u d i n 9 shiPPin9

RADIO AMATEUI ..............OJ........... INC.
925 Sherwood nr.. Lake Blufl.IL 60044
Mon..Fri.8-4pm (708) 234·6600

CIRCLE 3 1 ON lIEADEII SE IIVICE CARD

1•#10 COMPLETE EXTRA. .. . $62.95 1
4 t heo ry tapes . 1 t e" l bo o k , anu 6

COde tapes (13 t o 22 w p m ) .

•
I
•
I
•
I
•
I PrIus inch'"

""PPlng & "Indlin\!
I L ....;<:Ien" add 6_

I#64 21 ·DAY NDVICE • .•. , $22.95

• ~ • 11 2 ,page te" t b o o k

I
' . two stereo ecce

lea rn ln9 t apes
~ • sam ple 5 w p m

N oy,ce cooe tesl

I < > - oyer S50 In radiO
r ""-...- m anufactur.rs' 1

• -- discount coupons.

• #01 COMPLETE NOVICE ••• $62,95

1 2 theory tapes. 2 textbooks, FCC I
RUle BOOk. 4 code tapes. code oKllIalor

• set . examtner t est packet . and over S50 •

1 1~;d i:~::~~n~~~u:;~~R SE $32.95 I
6 casse tte t apes make II easy toI learn the code from scratch. 1

#fI7A 2-WEEK TECH •.. .. $22.95
• This Technician course includes 2 •

Itheory tapes and 1 illust raled textbook. I
#05 COMPLETE GENERAL•• $62.95

I 6 code t apes. 4 t heory t apes. and 2 •
t e " t b OOk s. Ideal tor u P9rad e from
Novice to General. I

• #06 GEN. COOE COURSE . • $32.95

I This General cou rse inCludes 6 I
I

tapes tor speed buitdin9 from 5 to 13
• wpm . _

I #08B COMPLETE AOVANCEO $62.95 I
This Advanced c o u rse In c l u des 4

t h eo ry tapes. 1 textbook, and 6 co de
t apes (13 t o 22 wpm).

I

I

I
I

_._.••

Power-up your
PK88 or PK232

I .' ~" ~ i'iJ 0 I
I Io "~. ' .'.--'7', 0 D

CIIICLE 7 2 Ol\lllUDEII U II\fICE CAIIO

Easy to Use " I I"" i " II", ,Ii,~ "1Ii1 " ..-1 I h i ,, ~ I
~ ' '' ' '' I ,,,,, ",,,,,,,,.. 1<',11" 1"" "r " I ~ r,.; " ", I , : ~

Powerful: "'I, "",I"" i ,, ~ I·il", j, ,, '''''1'. 1'", " I".,~,
,Ii"",,'ri"l: "'," ""." I" ",,' w·

Informative: " i h., ...,,,Ii,,u,,,,, " "1 \i,'''' "n"'"
id, "'~ r~,lIl~ " ... .. 1t,,1 i, h"I'I" ''' ; '' 1: ,," I h ,· .' h " " "d.~

Flex ible: ~ I G'" ~;"ih ""I" hulld ill' r" " " \\ I -\w,
I h~" 1"" 1Ih.·", I" "' ~ 1" ,',11 I f\ i l to " r.·" ....·." tr"....·, .

Camp.atible: .. \\ ", ..., "ilh I I 1.,1<,1 1'''1111 Kl )\1
""d ·" 1.\! \ 1 ' ."10'''' ri""" ,,,,·~

Pac~ et-PlUS funs on IBM CompallOl. compute.. II sup·
ports mulll·sesSiOf> OptlU iOf"I. PK~et AMTO R. BaudOl ,
ASCII. NAVl[X. Mo.-se a nd 1he '-lHI AEA flrm..-.re . HUQe
SC<Q11 !;lack tlun",s . Binary .,d T.,' llle Iransler , as"o
logging. and mo.-e,

Send $39.95 (CA res add 6.25%) to:
InterFlex Sysfems Design, P.O. Bo x
6418. Laguna Niguel CA '92607, or ca ll
(714) 496'-6639 for COO orders. Include
your name and Callsign.

CIlICLE T1 OH IlEADER SlItVICE CARO

CIRCLE 90 OI\I IIUPER SERVICE CAIIO

Packel·PLUS

SU ISI;kt!on gu_antH<l tall tOOll y _ or_
by VI. a. .../C ... mall c"""~ 1mrnt'<l,,1t _ v..y

e lM Martin EngineerIng. Inc.
oept . A
1111 3. BOX 322.
BOOnVille. MO 6 S255

816-882-2734
FAX. 816-882' 7200

\l!' tI¥ 'r_~ ...... Pl 9 .. .u-
HollE'! 2 b 'b'rI b"vylMv ..... '2 1Q II ooro Il:l
..vE~ J f<J I1:n> """"' ..... 8 1Q ft -.l UiIO
..vE~ • ter Ir:Nl b"vy 1I"i'>"~ Il; IQ " lWIO III
T8-2!llI3I tn"1III tl'liO'l"Q. 2· ,- _ . "'IN (111

Are vou tOO scared or tOO old to drnb? N€'.'ef
dimP again wrtn thJ<. tower aru ~ator tram
system.~ towers are 13 eoc 18 lI'lCh
tr~ srncrues sreoece to (}ffl netr"tlt II'l 7
1/7.83/4' sx 10' sector Il.'ngthS Easy to II'lStall
tw1ge rese, walk 1,.(1 eecrco. text pUmb tower
witn IB'eIi'Ig tors II'l eese 'b.nt rotor en:!ltYge
neevv beers on Hazer tram ao w'tn coe re-o
WV1dl to too of tower for rcnTlal operatng
coseco. sarerv kXX svsrencoeares'NhIerasng
o- bwe'"i1g. At last acreeo.COllYE'llient eo safe
wav to JlStai e-o I'l'"I<Wlt(lll'l yCU" ceen TlliS IS a
dekJxe toee SYStem trat 'IOJ cal €fPf tcdav

SPECIAL TOWER PACKAGE, 50 ft hql bY 18"
face tower en. ccocrete toot.".. secrcn h11ged
base. HAZER k.lt. Phlystra1~mE'S. t1JTlbl.d::1es.
eamscewe 1CtO's. 10'mast,tmst t:lea'"1lQ.roo
kit. g-o.Jlld roo eoo caro. rated at 15 SCI It
(I"l tE!Yla bad @ 100 t.4lH. $1914.95.

•• •• •• •• ••....... .... " ~ "'--' ~~ ."" ., n ..." _ "'"........ .... ..... "" ... n .. ~ ..,,_

Enjoy !\IE,~V~ER-=-+-~
CLiMBINC
VOURTOWER
ACAIN

bi lls with details o n what you're chargi ng the
c usto mer fo r ,

J. KEEl' :\olE INHlR:\oIEn. Nothing is
more aggra va ting tha n no t know ing whethe r
the factory rece ived the rig or not . how lo ng
it ' s going to take to gel it tilled. and a n accu­
rate est imate o f how much it ..... ill cost. When
the uni t is received. every compa ny should
immed iately se nd a postcard to the customer,
indicat ing rece ipt of the eq uipme nt . with In­
st ruct ions o n how 10 track the un it do wn fo r a
status check. The postcanl should also state
the estimated time and cos l of the repair. If
the unit is being shipped back to the customer
C. O . D . , d oe s C .O . D . mea n ca sh o r a
cashier 's check , o r is a personal check OK?

Land Air Communication.. L T.n .
O lder \CIs may be fixed quickly if Inc parts

arc sti ll avai lable and a tcxhnician takes a
special inte rest in the project . O riginally. this
lacr service survey artiele was to include a
tour of Inc service ce nte r of G .E. Electronic
Se rvices. Si nce last July . however. G .E. is no
longe r re pa ir ing amateu r radio eq uipme nt.
new o r old .

East Coast hams arc luc kier . Ha l Gurctzky
K6 DPZ . owner o f La nd Air Conununica­
lio ns . says. "we spcciali/c in uccd equip­
ment . bot h sales a nd se rv ice . " While I
haven't had a chance 10 personally inspect his
facility , I d id receive lcucrs from several
readers ind icat ing that Land A ir Couunumca­
tions filled their eq uipment. ...... h ich had been
prono unced dead by ot hers .

Hal G uretzky has plenty o f used gea r
for sa le. p lus e laborate test benches wh ich
meet the requireme nts for a well-equipped
repair faci lity fo r the latest models of mi­
croproccvsor-buscd ha m transceivers. Says
Ha l. " My formula for repa irs i... : If the cost o f
the repair is mo re than half o f the used re ­
placeme nt cost, the c ustome r will he in ­
formed. a nd he has the option til have the r ig
repaired or not . If he c h(I( ISCS no t to , the only
c ha rge is the cost of sh ipping the equipme nt
hac k to him ."

Ha l' s reputatio n is known across the U ,S.
Re pairs come in fn uu as far away as Cal­
iforn ia. According 10 Hal, his license plate
says it all (sec Photo H). For more infor ma­
t ion , call o r wrue Land Air Communications
a1 95-15 10MSI., Ric hmo nd Hill NY 11 4 11}.
Te l. Olll) 847-3090. r A X O lll) 849-M279.
Add them to your a r.....nal of independent
fixe rs .

That' s it. fo lks. Ha lf a year of exploring a
d readed subject-s- radio failu re and ho w to get
it fixed quickly . Ha m... arc quite vocal a bout
the kind o f repa ir service they get from manu­
factu rers and service comers . While the ma ­
jor ma nufacturers provide good service ,
turnaround t ime may vary with a shortage of
quali fied technic ians . And as Wayne G reen
has pointed out so aptly in his editorials. good
se rvice technici a ns a rc gelling harder and
harder to find .

Do your part to get gOtlt.l service . State your
problem dearly . pac], ynur rig up welt . vhip it
out right a" ..y . and ch.an..:es arc youH get
you r rig repai red in a reaso nable amount of
lime . III
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Number ,. on your Feedbaek e:-rd

The ZED LOOP Special
An inexpensive HF beam with a new twist.

by Jim Gray W1XU

T he " ZL Special" antenna. named after
ZUMH who first designed it. is well­

known to enthusiasts who want a simple,
easy-to-build , Inexpensive. high-perfo rm­
ance wire beam . Basically. the ZL Special
consists of two folded dipoles fed out o f phase
to provide a stro ng radiat ion lobe in one di­
rection . and signal cancellation off the back .
It is a slightly different version ofthc famous
" 8JK" antenna designed and published by
John Kra us W8JK in the 19305. John's arti­
cl es appeared in QST between 1935 and
1938 , and more recently in 1989 . Another
tried-and-true version of the ZL Special ap­
peared in " Broom Handle Beam." written by
John J . Scultz W4FA in the January 1989
issue of CQ.

T he Ideas C lick

system for making it into a fixed-direction
antenna-the better to work those elusive Eu­
ropeans from Arizona, and also to enable me
to work myoid friend N IDQ M back in New
Hampshire . The result is shown in the figure.

A 10 Meter Version

I used the fonnulaof 10051F(MHz) for the
forwa rd element and 1055/F (MHz) for the
rear element . Obviously, both elements are
" d riven." I used a physical spacing of 5 feet
between delta loo ps, and a 6-foot length of
450-ohm ladder-line as the phasing section.
Fonnu/a = J50/ffor 450 Q line length and
/20/ffor/oop spacing , (If you wish. you can
make the phasing line from 300 ohm twin­
lead , although it will have a slightly shorter
length .)

Dimensions 01 the Zed Loop Special

'tOTE P..U,..(, u .. t
UPEO TO CO"["
PVC S,,"[ .oDt"

7111' Zed Loop Special.

Spac ing

123/F MHz
4 ft. 4 in.
s ft .
S ft. 8 in.
6ft 9 .5 in.
8 ft. 8 in.

Pha sing Line

l5O/FMHz
5ft.3in .
6 ft.
7 ft. 1 in.
8 ft. 3.5 in.
10 ft. 6 .75 in.

Dri ven Element

(10051F MHz)
35 11. 3 in.
40 ft . 4 in.
47 ft . 5 in.
55 ft . 6 in.
70 ft . 9 in.

'"

Reflector

(10551FMHz)
37 ft.
42 ft . 4 in.
49 ft . 9 in.
58 ft . 3 in.
74 ft . 4 in.

Band/Freq.

Formula used:
10 M/28.5 MHz
12 M/24.9 MHz
15 M/21 .3 MHz
17 M/1 8.1 MHz
20 M/14 .2 MHz

My own experience with the ZL
Special goe s bark 10 1958. when I
built one from twin-lead . using vinyl
tape to attach the clements to some
bamboo poles. These , in turn . I at­
tached to a small wooden framework
that could be rotated by a light-duty
TV rotator. I fed the beam with 75
ohm coaxial cable and used it with
remarkabl e success o n 15 meters.

With the advent o f the new sunspot
Cycle 22. and the sudden and drastic
increase in 10 meter activity. I de­
c ided that I'd need a beam for my
QTH. which is on a small . trce-cov-
ered lot with no tower or possibility
of one at present. I considered using
a 20 meter delta loop beam I'd made
for DX hack in New Hampshire .

That one had quarter-wave spac­
ing between the clements and a neat
design for changing direction from the shack
by merely switching an extra quarter-wave
length of coax into the feeder arrangement. I
could instantly change the direction of the
beam by 180 degrees . It worked very well ,
and got me some new countries in spite of my
100 wall transceiver.

Then the idea clicked : Why not incorpora te
the best of both an tenna systems-a delta loop
pair. separated and phased in the ZL Special
manner? I devised (on paper) a suspension
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The feedpoint impedance was such that I
had a VSWR of 1.4 : I at the 28.500 MHz
design frequency. This was maintained all the
way down to 28.000 M Hz . The VSWR in­
creased to 2: I at 28.8 MHz- yieldi ng an ef­
fecti ve bandspread of about 800 kHz for this
antenna. Perhaps by " cente ring" it a bit
higher, I could have easily covered the entire
10 mcter band with an acceptable VSWR. As
a maile r of fact, I have used it on 12 meters
(with an antenna tuner) and received excel­
lent reports. It does appear to have almost
equivalent directivity on 12 meters, but this
has not yet been fully determined . For best
re sults, I would recommend a version cut
especially for 12 meters. See the table for
d imensions .

The length of the phas ing line depends on
the velocity factor of the material used. For
example. the velocity factor fOT 450 ohm
ladder-line is taken to be about 0 .92. The
formula I50/F as shown in the table is empiri­
cally de rived, and seems to work well.

Yoo may try d ifferent lengths of phasing
line to change the FIB ratio or the forward
gain of the beam-cor even the feedpoi nt
impedance .

Loops may be triangular (delta loop) .
square (quad loop). round (circular loop). or
any othe r regular. convenient polygon. You
may wish 10 try feed ing yoor loops at a diffe r­
ent point to take advantage of polarizat ion
diversity . Both loops should be fed at the
same point , however. Feeding the vertical
side of a quad loop gi ves ve rtical polarize ...
tion, while feedi ng the horizontal side gives
horizontal polarization. H you use a true de lta
loop (point up) , feed one bottom corner; if
you use an inverted delta loop (po int do wn),
feed the point or the middle of the top side.
Experiment for best results .

Good Gain , Easy Mount

Resul ts so far are very encouraging; the
stations I've worked have give n me extreme­
ly favorable S-mcter reports. I only have a
problem when I want to beam a sig nal in the
othe r di rection. This requires unfastening the
hammock from its end support ropes and
physically turning it around and re-hoisdng
it. Ted ious. yes, but not all that bad , really .

What is the ga in? Compared to my vertical ,
I sec about a 2 10 3 Scunits improvement on
receive . That 's ridiculous. l know, so let's
say about 4 to 5 dB relative to a dipole-per­
haps a tad more . The fro nt-to-hack ratio ap­
pears to be phenomenal-I haven ' t heard any
signals off the back as yet. My conservative
guess would be 25 dB. Front-to-side rat io is
probably about 25 dB or more, as signals off
the sides are practically nulled out.

You can build your own easily and cheaply
in a short time . I th ink you 'lI be pleasantly
surp rised. Naturally , if you don't have trees
for end supports. you can use your house. a
lower, a couple of zoom-up masts , or what­
ever you find handy. Ready to raise, the an­
tenna weighs less th an five pounds, and
doesn 't require a major support. III

Jim Gray WIXU canbe contactedas 210Easl
Chateau Cire/f' , Payson AZ 8554 /.CIIlCU :JO:J 0flI HADER 5ERYICE CARD

A r ies-2
A maleur radio ;nl~""I O'd e ntry Sysl ....
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ma eur

SWEEPSTAKES

The BIGGEST PRIZE GIVEAWAY in amateur radio history.
We've put together prize packages from some of the biggest names in amate ur radio

KEN
\t€'t'o'" Chest.. \1Sp..C and more companies are getting on board every day. ef OSL

OU Here 's just some of the over 530 ,000 worth o f gear we' re giving away.

The AEA "Take It To The Bank" Guarantee
Anyone receiving an AEA prize in the Ham /I UP! sueepstaees for which
t hey already have a warrant )' card on file at AEA w ill receive cold , hard
casb't! If you already own an lsoloo p . AEA will gtve you $ 1,OOO! Already
have an Isopole? AEA will exchange your prize for S100 . How about the
PK-H8? If your warranty card is already on file , AF.A will cut you a check
for ' 200. A Mon.e ~1achine? $300 . The LA-30 amphfler? S1200. AEA will
t rade cash for an )' one of their p rizes . if )'ou already have a warranry card
o n flle . This is a speciai llam It UP! deal frum the nice folks at AEA _

Kenwood
TS-950SD HF rrancetver
TS·440 HF t rancetver
TS-140 HF rrancetver
Tl-922-linC2r amplifie r
TS-79QA uhfsvhf all-rnode rranceiver
T.\I-9-' I A tri-band rrancerver
T ,\1 -6~ I A d ual band rrancetver
T.\I·7~ IA d ual band tranceiver
T.\1-701 dual band trancetver
TM-24 1A 2 meter t rancetver
T1 1-75A dual band lIT
TlI-225A 2 mete r liT
TlI -27A 2 meter mini HT
PS-50 , 430. ~ 1 power supphes
SP·9 'lO, 430. 41 , j 1 speakers

AEA
holoop!lF antennas
lsopole VHF & Ufl F antennas
LA -30 linear amphfle rs
PK-ij8 packet Tl'OC
FSTV..-IJOA f;l,st scan TV trancetver

xtorse .\bchine Kq 'en

MFJ
127MT 2-100 baud multi-mode controller
1274 packet TNC
127011 packet TNC
128 4 Software Marter packs
9M6 deluxe antenna tune r
\ 'II Fft:HF dummy joad..
948 deluxe amenna tune r
VIIF ft: HF Swr-W;I;lImeten
xmemron remote CO:.lXswuches

OUTBACKER
O riKin;l,1 Dutbacker IIF mobile an tennas
Outbacker JR ,-the" foot mohile antenna

Chester QSL Cards
cusrom QSl card orders worth up 10 S250C2Ch .



We're setting the stage for the
BIGGEST PRIZE GIVEAWAY
IN THE HISTORY OF
AMATEUR RADIO.
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Num ber 15 onyour FMdback c.n:l

A Visual CW Offset Indicator
Add the feature the manufacturers forgot.

by FA Bartlett W60WP

I

B dare transceivers became "state of the
an " and the rece iver and transmitter

were separate entities, zero-beating a CW
transmitter to the station called or worked
was a simple maUer: Briefly switch on the
VFO , and zero in on the incoming signal.
When transceivers appeared on the scene,
difficulties arose. In early designs. tuning for
an acceptable beat moved the transmitter fre ­
quency so the two stations ended up a beat
note apart.

Modifications followed . First. a fixed CW
offset of 600-800 Hz was provided . When a
signal was tuned in. the transmined frequen­
cy would be somewhere near that of the sta ­
tion being received . Next , to make the setting
more accurate. a side tone monitor producing
a lone exactly equal to the amount of offset
appeared in most transceivers. By match ing
the incoming signal to the sidetone , transmit­
ting frequency would be the same as the re­
ceived frequency . But theory and practice are
sometimes at odds. Procedure for matching
the two tones is awkward and time consum­
ing. Instruction manual s haven't helped ­
often bei ng vague in describing the procedure
or omitting it entirely from paragraphs on
CW operation. Perhaps some "state of the
art" updating is in order.

This article describes an easy-to-build unit
that provides a visual indicatio n at signal and
sidetone match . The indicator, built around
an LM567 tone decoder IC , operates full­
time; you don't have to push a button. Just
tune in the signal and watch the indicator' s
LED . Rusty Darting KB6EM E suggested this
applicat ion of the LM567, based on an indi­
cator built for his Kenwood 430.

The LM567 is an 8-pin, phase-locked loop
IC; a lock between its internal Voltage Con­
trolled Oscillator (Ye O) and the applied sig­
nal brings its output pin low . Ada pted to
indicate CW offset, the y e o is set to the
offset frequency . In most transceivers, this is
the sidetone frequency . Received audio is
monitored , and when the beat note matches
the YeO, an LED turns on.

A Sma ll Package

Figure I shows the schematic diagram.
C ircuit values are optimized for the 600-800
Hz range . Operating voltage is ze ner-regulat­
ed at 6.2 volts, taken from eithe r a 13.8 or
8-9 volt source . Power may be available
from an accessory port on many transce ivers .
Audio is taken from the speaker or headphone
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Photo A. The CW OjJSt't Indicator, ready for
installation. A 35mmfilm container makes an
ideal housing.

[r ~..
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FIgure I . Schematic of the CW Offset Tuning
Indicator.

OUlPUI. There is no insertion loss . Current
consumpt ion is 14-1 6 mAo

The whole assembly requires a very small
board. Althoogh you could fit it into almost
any transce iver, drilling the front panel to
mount the LED is something few owners
would care to undertake . As a practical
alternative , a " recycled" 35mm film con­
tainer proved to be an ideal housing for an
add-on unit. See the component assembly
in Photo A .

A printed circuit pattern is shown in Fig . 2 .
Howeve r, assembly is simple enough for
wired construction on perfboard or a Radio
Shack #276-150 board cut to size. Dimen ­
sions are 1-1I2"L x I -S /3r wide to fit the
film container. Two 5/16" holes are drilled in
the latter , one in the end for connect ing leads
and the other in the cap for the LED. These
holes are fined with 5/ 16 ~ grommets . A stan­
da rd LED fits this size grommet, making a
holder unnecessary . The IC is mounted with
an 8-pin socket. Before asse mbly, Rl , the
v eo tuning co ntrol, is set to mid-range . Ex­
cept for the LM567, all electronic compo­
nents are listed Radio Shack items . The 567,
a common IC , shoold no!: be difficu lt to find .

Two types of mounting clips are shown
in Photo A. Each is made from a thin metal
strip I · wide , the circular portion of which
is fo rmed around 1~ diameter tubing. To
attach it to a heat sink, fit it between the
fins and press lightly. If the transceiver has
a stee l cover, a magnet mou nt is a prac­
tical choice. The clip is formed with a flat
base to which a small ci rcular magnet is
epoxied .

Adj usti RK R2

A one-time adj ustment of the VCO tuning
control Rl is required. The YCO must be
accurately set to the transceiver offset . Most
transce ivers manufactu red the past two
decades have re lated offset to the sidetone
frequency . With the sidetone activated , Rl is
adjusted for maximum LED indication at the
lowest level that provides response.

Some transceivers pro vide adjustable
sidetooe. others a BFa or Pitch control. If
reference to the instruction manual shows
settings that equate sidetone to the CW offse t,
the procedure is the same as in the preced ing
paragraph .

If the sidetone freq uency is in doubt , and
the digital readout displays both receive and
transmit frequencies . the e w offse t will be
the difference in readings taken when the RIT
or other beat note control is turned off or at
zero setting. If only the receive frequency is
displayed , the specified offset may be used in
conjunction with a marker check point to
reach a close approx imation of the frequ ency
to whic h the YCO shou ld be set. With the
selected marker carefu lly tuned to zero beat,
the stated CW offset is subtracted from this
reading and the resultant frequency tuned in.
The beat produced is used to set the Yeo.
For example , if the marker reads 36CX1.00
and the specified offset is 800 Hz, you would
tune to 3599.20 kHz.

Operanng Notes

In using the CW Offset Indicator, the beat
note control (RIT, Clarifier, Pitch Control,
etc.) must be turned off or at zero sett ing , the
same as normally prescribed for initial tun­
ing. Once the signal is ce ntered within the
LED response , use the auxiliary control to
choose your preferred beat note - or, if
you' re using a computer interface, to prov ide
correct frequency.

If you' ve worked with the LM567 1C , you
may question the wide range of levels pre -
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is for the friendliest computer in
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satellite, Morse. theory training,
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UAI.20

$89.00
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HAADUNE 50 OHM CONNECTORS-MADE IN USA
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FlC7B 7<S· c.b'-w." con-.~blkjlrtlt ......... 4 25/1t UGC273 BNC-PL259 Ad.pl...·Amph. nol ....................... 3.00
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1102 RG8,ItJ t16~ mIIIId /ow lou ..... I '''''' ............38 008>0 N j«:k 10 P1.2M1 ed~ ."'" .................... 8.50
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1140 RGZ14,AJ dbl IJNw aNd mil I/WO................... 185 S02.»W UHF chauJt. wi 1eCeplaC~........... .89
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1450 RGI74,AJ 50 ohm • Iocr ad mill/WO ............. . 14 GROUND STPAP-GROUND WIRE

0038 3jB" IinnIId~ bnId . . .. . . .. .. . .. . .. ... .. ..... ..... . •.39Ift
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BeI822 2-18g11 WId ~22g• .................................... .211ff lNfotJ 6911 lnaulllhld .tnnded vm. ........................... •35Ift
Be 1670 2-16g. WId 6-20911 .. . ...... . ..... . ...... . ... ... . .. . ... .39Ift AW14 14911 .tnnded Anh!onnII ... CCS .................. 14IfJ
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WITH TEC·200 FILM
JUST 3 EASY STE PS:

• Copy circuit pattern on TEC·200 fil m
using any plain paper copier

• Iron f ilm on to copper clad board
• Peel off fil m and etch

convenient 8'" x 11 size
With Complete Instructions

SATISFAcnON GUARANTEED
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Parts List
RS# 272·1432
RS#272·1433
RS#272-1434
6.2V zener, lW,
RS# 276-561
Tl-314 yellowLED,
RS#276-021
8-pin, RS'" 276-1 995
RS'" 271·343
RSII 271-1 317

DIP socket
R2
R'

0 5 1

C1,C3, C5, C6
C2
C4
01

V0.L-o-J,RI
I

sented to the decoder input. Recognizing thai
a broadening of response may occur at higher
levels, I tried a number of input conditioning
arrangements. I found that the added com­
plexity coupled with more critical tuning
negated any adva ntage.

Two factors are invo lved here. Firsl is the
increase in acquis ition lime for " Iock ,. as the
di ffere nce between signal and veo frequen­
cies widens. Since the incoming signal is key­
ing, valid indication occurs at a closer fre­
quency match than ifa steady tone were tuned
in. Secondly, input conditioning free from
harmonic responses moves the ind icator OUI

of the simple add-on categ ory . BUI once
you' re familiar with the unit , typical accura­
cy is on the order of60 Hz. Tuning at reduced
volume can bring this figure down to 10 Hz or
less. til

F.A. Bartlett W60WP , 6306 Tabernacle
Lane, Paradise CA 95969,

Notes
Rl is 470ohms, V~ W for a 13.6 supply source,

RSII 271-1317. For an 8-9V source, use 180
ohms, RS#271'()1 4.

All capacitors are 35V tenterums. C5 and C6
are paralleled because RadiO Shack doesn't
stock O.2 I.1Ftantalum.

AblankPC board is available for $3plus $1,50
shipping per order from FAR Circuits, 18N640
Field Court, Dundee IL601 18.

Figure. 3 Pans placement (top view).

Figure. 2 Actual sizefoil pattern.
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703-894- 5777
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The entire run of 73 f rom October, 19 60
through last year is avai lable.

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues . Our 24x fiche have 98
pages each and will fit in a card file on
your desk.

'Custom Graphics with your Call Sign
-4 Screens (2 Hl.res/Z color bar)
'1 2 VDC Operation
'Instant Video [D
' Video Relay for switching in Live

Camera Video
'Built-in Automatic Sequencer-Timer

(steps through all four screens)

VDG-I with pre-programmed calls:

$99
( all or write for ci.'Italog of iJvailiJble graphics

ELKTRONICS
12536 T.R. 77· Findlay, OH 45840

(419) 422-8206

_

kltMSK ELKTRONICS ~
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- rindl.v. OK ~S81 0
Ell «lII) ."......
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/::~ ~ ...~ ...,..~ • N~

~JIII!I , "~-"- [ •
..t:Ji ~ . ~

BUCKMASTER
PUBLISHING

" Whitehall' ,
Route 3 , Route 56

Mineral , Virg inia 23117

EVERY ISSUE
of 73

on microfiche!

The collection of over 600 microfiche, is
available as an entire set, (no partial sets)
for $ 250 plus $5 lor sh ipping (USAJ.
Annual updates available lor $1 O.

CIRCLE 36S ON REAOER SERVICECARO

CIRCLE 8 ON READER SEAl/ICECARD

Your full satisfaction is guaranteed or
your money back. Visa/Me accepted.

We olfer a battery operated hand held
viewer lor $75, and a desk model for
$ 220. libraries have these readers.
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BATTERIES "R" US. ••
You 've bought our replacement batteries before.. .

NOW YOU CAN BUY DIRECT FROM US, THE MANUFACTURER!
,

~s
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$~S

All LESS 10%

SPECIAL!
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Effective Immediately - Through the end of October
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BP83A 7.2v @ 750MAH

BP84 7.2v @ 1000MAH

BP85A 9.6v @ 600MAH

BP85B 12v @ 600MAH

ICOM
7.2v @ 500 MAH

lO.8v @500MAH

SEND FOR FREE
CATALOG AND
PRICE LIST

MADE IN
THE U.S.A.

SOURCE FOR ALL YOUR COMMUNICATION
BATIERY REPLACEMENT NEEDS.MasterCard and Visa

cards accepted. NYS
residents add 8V. %
sales tax. Add $3.50
lor costaae and
handling

W & W ASSOCIATES
29-11 Parsons Boulevard , Flushing , N.Y. 11354

WORLD WIDE DISTRIBUTORStliPS AVAILABLE. PLEASE INQUIRE.

In U.S . & Canada Call Toll Free (800) 221-0732 ' IN NYS (718) 961·2103 • Telex: 51060 16795 • FAX: (718) 461-1978

C1llCl£ J91 ON RU DER Sf:RVIC£ CARD

CIRCl £ 17801'1 R£AOf:R S ERVIC£ CARD

... ... ....... PRESENnNG ...........

CABLE TV
DESCRAMBLERS

... ... . . . STARRI NG .......... .

.IERJIC'M D~ tLtY" 'N~ OAK
AND O THf Il fAMOUS MAN...."'TUfIIIlS
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• 1'S_D.-S.O(l.__ ,. ...,..,.
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CIRClf: 8 0 ON RUO£R SEAVlC£ CARO

SHod paymenllO CellAar &'QJrlty Group
4 Getnng Ad GIoucesIL.... MA 01930
Or charge by phone (508) 28 1 8892

The Best Value ---,
PACKffRADIO .. REPEATERS .. POI<rABLE

READY·To-GO· Prs -as&embied &
pre-Uled • RUGGED · Stairklss stool
& Iglt.<o1.~ DEPENDA.BLE · Walal" &
corrosbn-p-ooI. PROVEN DESIGN·

LI'f''9',- Frcm ARRl Handbook. highest qlly.
mamrials and workmanship.

Only $29.95 r:.~
Money ba::k guaranlee.

Sp9cify MAXl46,
MAX220, or MAX440

MAX System 'M
GROUND PlANE ANTENNAS

CK·M:)-M;-'lI lSA. Ac:aIpled (MAo add 5% sales ClU)

CIRCl f: « ON R£AD£R S E'Rv lC£ CARD

Network QSL Cards
P.o. Bu. 13200, Aleundria. LA 71315

FAX: (31tH 445-9940

* Interference Location
* Stuck Microphones
* Cable TV Leaks
* ELT Search & Rescue

Thouglll you couldn' t iIlford really good QSts? These Clrds
w.1I change yuur mlndl High Qualify RAISED PRINIED est
CAROS can be In your hands 10 1 only 'Ie EACH! Beautiful
Glossy Ink on Ivory, Blue, Gray or Yellow 611b, Ve llum Bristol.
We print in blue ink in the format shown, If you don't want the
state outline. we can remove it, and enlerge the callsign to
balance out the card , NO EXTRA CHARGE for ARRl , aCWA,
AMSAI logos or addillonal wordmg If we have the room
Order with confidence; these cards I rf th, best value in Ham
RadIOtoday' YOUI Sl tlsl 'ClrOn is gUlf l nt"dl Questions about
our other cards 01 to d.scuss a CUllom OSl are handled on
OUI Rag ·Chew line 13181 40-1261. MlSltrC••d 01 VISA OId"s

only u l TOll FREE 1-8 0 o-256-21 04 ...~,;.~~~~~~__

Budget QSL Cards
$38/10 0 0 """"'.h,,,,",

CIRCLE' 13 01'1 READER S ERVICE CARD

108·1000 MHZ RADIO DIRECTION FINDING

New Technology (patented) concerts any VHF or UHF FM receiver mto a sensmve Doppler
shift radio orecnon finder. Simply plug into receiver's antenna and external speaker jacks.
Models availaNe with computer interlace. synthesized speech. nxed site or mobile - 108 MHz
10 t GHz. Call or write for details,

rl DOPPLER SYSTEMS. IN C. PO. 801t 31819 (602) 488·9755t'-' Phopnlx. AZ 85046 FAX (602) 488-1295



South Georgia and the
South Sandwich Islands

As this column is begin writte n in
July, Tony WA4JOS, organizer of
the South Georgia-South Sandwich
Islands DXpedition, says planning is
continuing. The operators will meet
the ship Indiana at Puntas Arenas,
Chile, on November 14. The ship WIll

then proceed to Port Stanley, Falk­
land Islands, to pick up generators
and other items (November 17). The
callsigns to be used lor the two sece.
rate operations are VP8SGI and
VP8SSI. The beginning dates for the
operations are around November 22
lor VP8SG I and November 26 for
VP8SSI. The total cost of the trans­
portation is reported to be $140,000.
A large sum of money is still needed
(donallons v ia AA6BBn) to help
make the down payments for the
lransportation . fIJ

widely known and accepted by the
OX fraternity as the standard 01 good
behaviOr;
Suggests:

That such a OSL Manager's Code
also constitutes a tool which can be
used by the award issuing member
society or any other body in case dl l ­
ficulties arise in the normal torward­
ing 01ca rds destined to obtain their
awards (for example by having the
Code signed by the manager);
Furthermore Suggests:

That such a OSL Manager's Code
could stipulate among other clauses
the loIlowing points:

The OSL manager is a volunteer
who puts his effort to the servce 01
his fellow radio amateurs. without
any return, retnbution or advantaqe
of any kind ;

The aSL manager aims at lor­
warding the cards entrusted to him
by his mandator within a reasonable
time span and etme lowest cost pee­
sible;

The OSL manager lills out his
mandator's cards in accordance
with his mandator's log sheets;

The OSL manager wtKl uses di.
rect mailing accepts the reimburse­
ment of the mailing cost by means of
the number of IRCs as prescribed by
his local post cmce. He will not ac­
cept any payment in money;

The OSL manager, lor cards to be
sent within his own postal territory,
accepts the stamps valid for use in
that territory;

The OSL manager reI rains from
criticizing the layout or contents of
the cards oeenoee to his mandator;

The OSL manager who uses the
services of the OSL Bureau within
his country acts in con formity with
the latter's instruction.

These are the proposals. Put your­
sell in the position 01 a OSL man­
ager, who has thousands of OSL re­
quests piling up , many 01 them
violating many of the basic rules of

OSLing . Are these proposed stall­
cares real istiC?

5. OSL managers must not insist on
separate envelopes/applications lor
cmeeent OSOS or different stat ions.
They must establish Internal proce­
dures to handle such multiple re­
quests.
6. Recognizing that mistakes 01 time
and/or date are frequen tly made,
OSL managers must make a reason­
ably d iligent search lor OSOs that
cannot immediately be found in the
log.
7. In particular: II is unacceptable to
demand a specific number of IRCs
or " green stamps" If a smaller num­
ber would cover the cost mentioned
in point lour. It is unacceptable to
return cards via the bureau if they
were received direct with sufficient
fundsllRCsfstamps as defined in
pomt tour.
B. There should be no time limit for
applying l or OSL cards. Old log­
books should be passed to responsi­
ble OX clubs when the manager no
longer wishes to retain them.

OSLManager·s COOe REF (France)

Considering:
That the great demand for cards

lrom rare countries has given rise 10
the institution of OSL Manager, a
corps of radio amateurs who volun­
teer to act as aSL administrator on
behalf 01 amateurs loc a ted in
sought-etter countries;

That tribute should be paid to the
performance 01 these OSL man­
agers , who during many years
spend their energy and their spare
time In the service of radio ama­
teurism , without any return;

That , however, in a few regrellul
cases, the radio amateurs lind them­
selves confronted With a OSL mall­
ager whose operation is not up to par;

That experience has shown that a
malfunctioning aSL manager can
create worldwide discontent and
commotiOn ;

That, although OSL managers act
as individuals, not commissioned by

a member society or IARU itself,
their act ivity is closely linked to the
smooth functioning 01 the known
awards of world repctauon:

That the IARU and its member so­
cieties have set up and operate a
worldwide OSL Bureau organization
through which pass practically all
the worldwide issued OSL cards, in­
cluding those deshned lor the etten­
tion 01 the above mentioned sought­
aller cards;

That manyor mosl OSL managers
make use of the IAAU OSL Bureau
organization (incoming. outgoing, or
both);

That the incidents that have taken
place justify a ref lection on IARU lev·
er whether measures are ca lled lor
so as to avoid incidents in the future;
Proposes:

In me lirst instance, to draw up a
"OSL Manager's Code " which
could be widely published in the am­
ateur press and therelore become

Number 16 on your Feedback card

Code 01srecuce IOf OSL
Manag~ment from the RSGB
(United Kingdom)

OSLing, Proposed Standards

OSLing is one of tne most dis­
cussed subjects in OX publICatIOnS.
on the au. and wherever DXersgath­
er. Because of this, several organi­
zations have proposed OSLing stan­
dards that sound great in theory, but
have lillie chance of actually con­
trolling OSL managers. Let's face
the tacts -cthrs is a hobby and there
is no realistic method 01 enlorcing
rules lor OSL managers. However,
the proposals trom two lARU--affiliat­
ec European societies are worth
studying.

envelope , no return postage (or
lACs. green stamp, etc.], or the OSL
was sent to the wrong person or ad­

dress. And. mail does get lost, both
enroute to a aSL manager and in
return.

If you follow a lew bese rules OSl­
ing should not be painful and delays
should be minimized. Fill out the
aSl accurately using UTe lime and
date . Always provide a self-ad­
dressed (SAEI or sell-addressed
and stamped (SASE) envelope with
your OSLoAlways provide sufficient
return postage. As a general rule, it

is best 10 omit any mention 01 call ­
signs or amateur radio on the envel­
ope .IRCs and green stamps should
be h idden inside the envelope 10 pre-­
vent l/'Ieft . Use an outside envelope
that is large enough to accommo­
date an unfokJedSAE inside. 00 not
use laney commemorat ive postage
stamps.

II alt 01 your Iriends who OSLed
around the same time you did have
received their cards and you have
not, THEN it is time to re-OSL, not
before.

Hams Around the World

Ox
Bob Winn W5KNE
% ORZ OX
PO Box 832205
Richardson TX 75083

aSLing Practices :
The Dark Side

Aside from the eKhilarating thrill 01
making a contact with a new and
rare country, receiving a coveted
OSL card is ollen the high point 01
the contact. Many DXers want 10 re­
ceive their OSL from the " new one"
tomorrow, or even next week , but im­
mediate receipt of OSLs is usually
the exception rather than the norm .

Why can't we get our OSL cards
within a " reasonable period 01 l ime" ?
For several reasons. First, the defi­
nitiOn of ..reasonable period 01t ime"
is a relat ive measurement. " Rea­
sonable" from a OSL manager's
viewpoint takes on an entirely ditter­
ent meaning when filling out thou­
sands of OSL cards rather than one
or two. Second, we must remember
that amateur radio is a hobby and
OSL managers must work lor a liv­
ing-they cannot spend every wak­
ing momentlilling out OSL cards.

Please understand that the wait­
ing lime lor a OSL Irom an estab­
lished OX operator or OSL manager
is normally con siderably shorter
than the wait for a card from a DXpe­
omen. An establ ished OX operator
or OSL manager already has the
OSL cards on hand and does nol
usually receive hundreds 01 cards
each day. There are numerous de­
lays built into DXpedition OSLing:
traveltime from the Oxpedmon OTH
to the home OTH , lime required to
design a OSL, time required to print
fancy OSL cards (good quality color
photo OSL cards often require a min­
imum of Sill to eighl weeks process­
ing time), etc ., etc . The ma)ority of
OXpedilionsOSL as soon as reason-
ably possible. A few don't, but they 1. Any OX station appointing a OSL
are defini tely a minority. manager must ensure that sanstec-

Sometimes OXers themselves tory arrangements are in place for
help cause OSLing delays. If you receiving and responding to the ou-
wait several weeks or months before reau as well as direct cards. Ada--
mailing your OSL card, Ihen obvi- quare publicily must be given to
ously your OSL request will go 10 the such arrangements.
bottom 01 a huge pile 01 other re- 2. OSL managers must respond to
quests. The size of the pile, the eccu- incoming SWL cards.
racy of your request and the effi- 3. Any OX station appointing a OSL
ciency of the OSL manager then de- manager must accept responsibility
termines when you receive your for rnat manager's perlormance.
OSLo Other common reasons for 4. OSL managers must respond "di-
OSLs being delayed include: the rect" and within a reasonable period
wrong date or time on the OSL card, of time as long as sufficient funds!
multiple OSLs lor different bandS in IRCs/stamps to cover the exact cost
one envelope (especially if the OSL 01 return postage (and a return en-
manager has a helper for each band, velope il one is not supplied) are en-
if each band was recorded in sepa- closed with the request. Air mail
rate logs, or if one of the OSOs is must be used if sutncrent lundS!
,·not in the log"), no sen-eccressee IRCs/stamps are enclosed.
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Michael C. Hansen WB9DYI. 1405 Tangle­
wood Drive, Algonquin IL 60102 .

""'"SIB. !i15
S2495
120"
120"

Only 1.3" X 2 .6 ~ X 4 .5 ~

User Serviceable Parts

For compler e ""0 A speoo:,l.c.r<Ons
C.' I IBI3/ 874-2980 To o,~ C."

Toll Free: 1 -800-223-3511
Ma,or C'e<1>f C.,ds A cca"I«J'

• Advanced Technology
• Enduring Valut'

CIRCLE 89 ON READER SERVICE CARD

,J Large 0.5 AH Battery Builtin

S
r ..<>-color

" "I &i"1>o,,.- AssOl't"l......
K' S~j, Xu, !1

100 SZ,.9S SH.'~ su.,s
!OO SH .'S SH. ll! sz, .,s
400 S49 .9S SH. ll! S39.9S
see $54 .'S $49 .9S SH.ll!

1. 1, SJ 1000 S99.9S 589.9S $79 .9S
Ant,n n as West A11·'.... prJ l .... d •• • i, ." ri'~'Y ....1

fO<' ,",'",'hpl '" d.!>'o'• .,. . dd ~IO,

/801 ~ 373.8425 Bo.'~ ~006~.s. Pt..wo tIT " 1M'

Current Software Today and Tomorrow

...., - -

PacComm

= I ' •-.

.illUI~ lM. til....
149 Palmer Road • SoulhOUry . C1 Q6.t8ll ~

(800) 634·8132 In CT 12001 264-3985 FAX: 12031 262-6943

Open Squelch OeD

All Metal Case

UPDATED SUPER ICDM SUPER YAESU
SUPER ICOM BP-7S. 132 volts. SUPER YAESU FNB-4SIl. 12 volts.
1200ma triple the capacity of the l 00Qma double the capacity of the
rccm BP-7 5w output Yaesu FNB-4 5 wall output RapId

SUPER tCOM sp-as. 96 volts. S~PE~e c:A~SJ7~~.3S. 96 valls,
12OOma. 50% more capacity than
the teemBP-8 1200ma tepte the cecactv of tile
Both are rapd base chalge only. or Yaesu FNB·J. 3 5 wall output
Id - II .... 4"~ h h RapId or wall charge. 56500

SI e 10 wa cnerue . «cres 'll Both are pertect for the 03,09 and
BP·]s or SP·as 56500 727 senes radios and are 4 ircres

SUPER KENWOOD Exect reptacement FNB·2 Nlcad pack high.
SUPER KENWOOD PB-25SIPB-26S. 84 lor reese FT-404R l2OlR f2CflFI /i'CIlR Inserts W:
volts. mtla. double the capaCily S22 50 K_ood PB- 25. 25tl 26
01 the PB·25IPB·26 tor rile 2500f Imm8P-3
2600/3500 /3600 Charge WIth er ther SPEAKERI MICS ICDm 8p·5 /5001II11
the standard wall charger Of drop ltom HM ·9 m ,DO I(DIII Hp·1 f500mlll
III charger 3 ncnes hIgh 56500 hUll MIIIZ.lZB 131,00 Ialm HP-8

Fllli lllle lor vaesu 4t1l811 147O. FN[J.. 10111 112114 avaIlable
Add 54 00 ShO(ll)lllQ& I\anclIoIltj !Of ' ItS! pad< cr residents itdd II lax

Complete hoe 01MCAD packs lor lcom. Kenwood. Yae5U. Tempo. sersec. Alden, Cordless Telephones.
Akalioe. N'Cad\& GeI-CeIIs All NICADpacks Include 1 vear guarantee Commercral RadiOPacks available

For all Vour batterv needs, wnte or call today lor a complete catalog Dealer InQuiries inVIted
MADE BY HAMS f-OR HAMS

NOW YOU CAN HAVE YOUR PACKET... AND TRAVEL TOO!

NOW $2299 5
ONLY •

CIRCLE 6 8 ON READER SERVICE CARD
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HI·PERFORMANCE DIPOLES

CIRCLE 38 ON READ ER SERVICE CARD

... "Open Squelch" oeD c ircuitry lor lasler. more rel iable per-
formance ... Compact size Anac~ to your belt handle-
talkie or handheld computer Rugged construction with superb
RF shielding (no birdies in your radio) ... Standard blnery pack
provides over 12 hours of ocereucn e Advanced Personal Mail
Boll. & KISS mode included .... 32 k-bytes 01 RAM ... Complete
w ith be lt clip. cables, battery pack & charger. comprehensive
manual ... 30 day money-back I One )'ttlf warranty parts & labor

SUPER PERFORMANCE BATTERIES

------------------------------------
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"""~ . ,_ '~'ow_ .._ _ "'_ ...
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IISD~ · ' •• L...' n. ... ....:- -. - =====..... .....- __....-;;..........._.........
- ----·- . 9 ' H N _NIlNNAO --
701·~••_' . ' . 00 > • • > MO, ~""'.,n. "00 0'.

I PacComm · 3652 West Cypress St reet . Tampa. Fforida 33607 I

: Please send 0 HandiPacket 0 More In formation 0 FREE Catafog :

I Name Call I
I II Address Ph" I
I Stale Zip Carda Exp Date I
I MONEY BACK GU A R A NT E E!Add $4 00 srl/ppmg handlmg per order FL residents add 6% sales IiIX I

I:~:~~~~!~~~~~~~~~~~~=~-------~~~~~~~~_!
CIRCLE 152~ RUDER SERVICE CARD

Parts List
9V transistor battery
0.047 ~F @50V, Myla r'"
4.7k. w«
2N3906 orequivalent
1N914 or equivalent
LED
4700. lhW
4 .7 IJ.F @l DV
1l0V to 12 .GV @300mA,
RS t273-1385A
large toroid
O.O l IJF @50V, ce ra mic

L1
C3 .C4.CS

B1
C1
R1
0 1,02
D1
D2
R2
C2
T1

What To Expect

With a little pract ice and a good quality
receiver, ROBO-COPY is capable of copy­
ing signals as weak as 54 to S5 without exces­
sive errors. Being able to copy C W at high
speed for long periods o f time adds a new
dimension to th is mode of communication.
However , as with human operators . high lev­
els of QRM and QRN will obliterate the in­
coming message . It's least effective when
several stations are se nd ing at once. such as
in the chaos ca used by pile-ups.

Where to Get ROH()-COPY

Send $5 .00 (fo r po stage and handling )
along with a FORM ATfED floppy . eithe r
5 1A H or 31h H, and a rigid, se lf-add ressed d isk
mailer to : Mike Hansen/WB9DYI , 1405
Tanglewood Drive , A lgonquin IL 60102.
ROBO-COPY is nor co py- protected and may
be copied and distributed freely for priva te
usc only. Save mul tiple postage and handling
fees by copying the software for friends and
cl ub members . [Ed . Nore : The ROBO­
COPY program (ROBO. EX E), a detaik dde­
scription o f the C W receive alg orithm
(ROBO. TXT) and the 'C' source code listing
(ROBO.C) are all available free on the 73
BBS under the 73mag SIG. The BBS number
is (603) 525-4438. /

My thanks to Bruce Brazelton W8M HW
for his assis tance in rev iewing this art i­
cle. OJ

Continued from p. 30

ception. over 50 WPM , but is more susce pti­
ble to noise . The HI sett ing is most effect ive
in reducing the e ffects o f noise but will also
attenuat e code transmission over 35 wpm. To
change the Filter setting, press F followed by
the " +" o r .,-" key to increase o r decrease
the value .

The R key restores the above parameters to
their "nomina l" values.

The main sc reen is divided into two sec­
tions: copy and scra tch pad . T he copy area
continuously d isplays the incoming code. In
the scratch pad area , enabled and d isabled by
pressing the space bar. you can ca pture those
pans of the incoming message that you want
to keep for refere nce. You ca n dear the copy
area by typing a C, and the sc ratch pad by
typing an S .

All of this information is available in the
on-line HELP section. Press H to access th is
data .



Radio Direction Finding

Number 17 on your Feedback card

HOMING IN

Get Involved

If you would like to use your T-hunl­
ing skills lor a valuable publiC serviCe,
contact your local eeee at the CAP,

If isn't hard to think 01 other situa­
tions where RDF could be a lifesaver,
How about finding endangered hikers?
Anyone IosI or injured in the wilderness
who carries a beacon tlansmitter will
be much easier to locate.

Wa hams always carry our HTswhan
we're out in the woods, right? But whal
about everyone else? The FCC has
proposed a new public radio/RDF ser­
vice, called Persona l Emergency Loca­
tor Transmitter Service (PELTS), at the
suggestion of a ham in Oregon. Al­
ready it is embroiled in controversy.
Come back ned time lor a carelullook
at this proposal .1IJ

MHz for practice. They did some inler­
esting things to test us: unusear anten­
na positions, putting the ELT inside a
steel ban-ai, and multiple Ells." The
bast volunleers take advanlage of ev­
ery opportU01ty to get oul in the field ,
either on Iraining runs or actual mis­
sions . " Whoever is going ,'· says
WB7ULH, ' T ngo with 'em."

The biggest. problem """h !he ELT
system is lalse alarms, SAR people
have learned 10 check nearby airports
l irS!when an ELT alarm is heard . In an
overwhelming majority 01 cases, the
sigl'l8l tums out to be an accidental
acluation caused by a hard landing or
other non-emergency. One estimate
places the cost 01tracking doWn these
terse alarms at two million dollars per
year ,

Wellman tells the story 01 one bad
Ulah windstorm. " It sel 011 two or three
ELTs, and a pilot crashed into the
mountain at the same time.

" We were OFing all the false alarms,
but as we turned them off. we could still
hear an ELT signal. It turned oul lhere
was a guy alive on top of a peak at
about 9700 feet . A couple 01 days later
he was lound; it took that long 10 get 10
him. The para-rescue people from Hill
Air Force Base jumped inlOthe $ile. He
was cnticaJ, With probably only a ceo­
ple of hours left ."

up by one of the search and rescue
satelli tes (SARSATs) ELT signals
picked up by these low altitude US,
French. and Canadian birds are pro­
cessed at Scan A;r Force Base in Illi­
nois . (Soviet COSPAS satellites are
also part 01the system.)

The $AR$AT center computers per­
latm a special kindol Doppler RDF, II is
not: the same scheme used by mobile
Doppler units with ring antennas. In­
stead, SARSAT l1S9S the Doppler fre­
quency shill observed on the ELT sig­
nal by the satell ite due 10 its rapid
velocity as it passes overhead ,

Data from a single satellite pass over
an ELT normal ly locates the eue Within
25 miles. Computat ions from mult iple
passes can improve the "fix" doWn toa
fraction of a mile,

Pllol's Choice: Dual Antenn a.

If weather permits, RDF-equipped
CAP aircraft lead the search mission .
Airborne ROF antennas must be sta­
tionary and not add appreciable w;n(j­
load 10 the plane. No rotaling yagis or
quads here ' Dual antenna switched­
pattern sets such as the L-Pe r by
t -rrontcs are the ove rwhelming
choice. Their ruggedness and simplici­
ty make them uselul on a plane or as a
hand-earried urnt in the wilderness.
" We even used one successfully on a
helicoplet'," Wellman says.

As with other ADF ellerts, eJlperi­
enca and training have no S1Jbslitutes.
Sure, an ine>:perienced ROFer can
tape a couple 01 enter mae to a plane's
windshield and go on a search. But
ptanes with permanently mounled an­
tennas and eopeoeoced pilots armost
always do better. Every aircraft is dll­
lerent, and the middle of a SAR mis­
sion is not the time to be learning the
eccentricities 01 a new airborne RDF
tashup for the first time .

CAP constantly emphasizes Ihe im­
portance 0' pracricinq RDF skills in ad­
vance of need " Most puote." says
Wellman, " need continuous tra ining in
RDF to be effective. For a while, we
were having dri lls where we'd ask
someone to take an ELT and hike into
Ihe mountains and hide it on 121.6

Photo A. This Emergency Loca/or Transmit'er mounts in the 'ail of a small plane,
and activates on impact. (Photo by WB6UZZ)

send him a pac ket message and
can't get into his PBas direct via a
digipeater . send it to N6FBH 0
WB6YMH,2.ISOCAL ,CA.USA.NA. II
your message is 01 in teres t to all
hunters, I'm sure he willlTlO'Ye it Irom
YMH to his PBBS. By the way, you can
also send packet messages 10 me at
WB6YMH,2.

Be • Life Saver

Try UHF and SAR
RadIO dlrectlOflllnd ing (RDF) eruhu­

siests are always look ing for new chal­
lenges, The latest in the Los Angeles
area is UHF. A coropetuwe Iransminer
hunt on the 440 MHz FM band starts at
2 p ,m. on the tust Sunday 01 eaCh
month, With boundaries that include
pariS of ' our counties-over 2300
square miles total.

T-hunti ng on 440 Isn't completely
new . Ham TV emrcstasts nave done it
in the peat. II you have only hunle<t
below 150 MHz, you're in for a real
surprise on your first 440 MHz hunt. II
seems as il every object in the universe
reflects 440 MHz signals . UHF waves
bounce like a million ping-pong balls.
Unlike HF sigl'l8lS, which propagate by
ground wave or iQnosphefic relraclion,
UHF Signals carom around, scatleflng
off buikMgs , hills, cars, overpasses,
canyon walls-you name iI.

On lhe most recent hunt, almosl all
the teams drove north from the startlOg
point and spenl the aflet'noon scouring
several footh ill ctee 13 miles north ,
101i0wlOg bounces. The trensmttter
wes actually 17 miles soulhwest of lhe
start point, but the signal could net be
heard lrom Ihat direclion at the start,
due to shielding by inlervening hills.
Th e sig nal we nt up Brea Canyon ,
around the starllOg hill, and "lit up" all
me northern mountains .

n you think you 're an unbeatable tox­
hunter, try 450 MHz 'or a humbling ax­
penance. Now, let's see who will be the
firs t to set up a hunt on the 1.2 GHz
bandl

Words can'I describe the eJlcitemenl
0' being the first toxhunter 10 ' ind the
hidde n transmitter and win the hunt, If
you have tried your hand at it. you are
probably nodding in agreement But
did you know there could be an even
greater T-hunting thrill await ing you?
Your skill and your gear COUld save a
lile!

Most hams have heard of Emergen­
cy Locator Transmitters (ELTs). These
100 milliwatt units (see Pholo A) acti­
vale on impacl when an aircraft goes
down, giving the S1Jrvivors a chance to
be Iocate<t and rescued belate being
ovet"come by thei r injuries or by expo­
sure to !he elements. In a soft emer­
gency landing, victims can ecwere ee
ELT manually.

When an ELT comes on the air.
someone with RDF expertise has 10
l ind it righ t away. Responsibility varies
lrom area to area. Civil Air Patrol (CAP)
volunleers take on the task in many
parts 0' the country.

Veteran CAP member Jerry Well·
man works for two Utah newspapers by
day , and uses RDF to save lives in his
off hours. He has been Invclvec in
search and rescue (SAR) lor 20 years,
ManyCAP members are hams; this led
Jerry to get his own license (WB7ULH)
ten years ago, and add Amateu r RadiO
Emergency Service (ARES) to his ac-

Triangulation by Packet tivities.

Several IocaJ hams have begun 10 " Some time back, a guy crashed into
hold OSOS Irom their base stat ions one 01 our canyons in bad weather : '
during the Saturday night mobile 2 me- Wellman recalls. " He sort of pancaked
ler hunts. They eJlchange their bear- it in . We picked up the ELT and did a
iogs on the IoJl via packet radio, in an classic response, With the sheriff. the
attempllo "gure out where the hider is CAP, some hams, and a plane. It wenl
without going out on the road . Last nght logelher . One guy was killed in
hunt, thei r coIle<:1ive guess was w'th in the crash, buI!he Olher sul"lived. We
two miles ol lhe actual hid ing spot. Not had an Army chopper come in and go!
batj-I woooer which mobile hunter him OUI , AooIher three hours and he
will be the lirstlo pula pecllenerminal would have die<t in the snowstorm ,"
in his hunl vehicle to eavesdrop on This is the Iypical scenario ot a Utah
these folks. CAP $AR mission-a light plane going

A lar98lraction 01the southern Cali- down in rugged mountain terrain. lithe
lam ia 'r-ncmers are ecuve on packet. crash site is high, the ELT signal may
Tom Ritchie N6FBH saw this as an op- be heard at an airport or at some of the
po rtuni ty , He has set up Ihe " rst dedi- VHFIUHF ham and CAP repeaters that
cated 'r-nunt packet bulletin board sys- are equipped with auxiliary 121 .5 MHz
tem (PBBS). It you con nect to N6FBH-1 distress fr911uency receivers and alert-
on 145,05 MHz, you can eJlchange ingcircuits_
messages with ether r -nuotere. read If, as often happens, the plane ends
the results of recent hunts, and oown- up in a deep canyon. lhe ELT signal is
load schedules and rules tor the dozen usually reported first by a passing com,
or so hunts in the upcoming month . mercial 'light. Airline pilots are urged to

Because Tom's board is limited to monrtor 121.5 MHz at all times for this
T-hunt ing acnvnres, it is 1'101 in the reason .
w eemet mall system. It you ",ani 10 The ELT signal may also be piCked
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CIRCLE 79 DN READER SERVICE CARD

SPY ON THE EARTH
Seeon your computer screenwhat 6 US,
Russian, and Japanese environmental
satellites see.Learn data acquisition and
computer imaging. Make money selling
acquired data. Makes terrific science
project. We manufacture and sell all the
equipment you need.

In business since 1956.
For complete details dial our electronic
bulletin board anytime.

300-2400 modem,8 bits, 1 stop,
noparity: (718) 740-3911.

Voice 8 AM-l PM: (71 8) 468-2720.

L..._V;.;a;;;n uard Labs, Hollis, NY

Th. MUG FACTORY"
Custom Etched-Call Sign Mugs

,n"--

CIRCLE 268 ON READER SERVICE CARD

$9.9S Each PI"" $2,!15 tt<:h tor$hiWW>llll'lCl Hanojli"ll

Checks Payable fe' PleaseSpecify'
TOOO SKOGEN 13 oz GlassMugor
PO. BOX 3025 10 Ol Blue 0/ Black Calfee CUll

FOX VAllEY STATKlN Add $250 for AA,A,l. logo
AURORA, ll60504 Add S3.50 10< A RE S logo

(312) 805-5972
Write for qUOle 011 Cl!S10m orders Or company logos.

Illinois residents add 6,75% fax. Allow 2-4 weeks delivery

CIRCLE 7 8 ON REA DER SERVICE CA RO

North Olmsted Amateur Radio
29462 Lorain Road

North Olmsted , OH 44070
216-777-9460

MFJ Handi-Finder
:::r:D R S I Daiwa
(J\, H eath Co m pan y

n GAP Diamond
_A~II!:.j'iIO~':'

many other items

ATV CONVERTERS • HF LINEAR AMPLIFIERS
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Fllghl Tips

n'e best to use 220-pound kile string.
Theforces on this largea surface area can
be quite strong in a moderate wind. II
somelimestakesthreepeople justtobring
the thing back in!

A good source of information about kite
flying(as well as listingsfor kite stOfe toea­
lionsnationwide) isavailablefrom a maga·
zine called American Kite. They can be
reached at American Kite Company, 480
Clementina Sf., SanFrancisco, CA94103,­
(415)896-0830.

Jon plans 10 add a 100 milliwatt 10
meier beacon on 28.235 MHz whiCh will
be mounteddirectly on the kite ilsell. The
10 meter inverted-V antennawill fit nicely
inside of the spars. The beacon will be
operational during each flight and should
prove tobean interesting experiment.

The ATV kite has been a big hit at ham­
tests and other special happenings. Not
only is it a crowd stopper. it's an inexpen­
sive way to provide a bird's-eye view of
any event. For mere detailed information
onthekite system,you may send an SASE
to Jon Pifer WM8W, P.O, Box 574,Arting­
ton OH45814,fIi

line attachment. The horizontal spar
mounts in pockets sewed into the back of
the kite and helps to form the kite into the
proper airfoil shape. All materials are
available from stores that specialize in
larger kites. While etthe kile store, ii'S a
good ideas to take a close look at a com­
merciallybuiltdeltawingkitebeforebuild·
ing yours.

Photo D. The ATV package heads for
the skies.

,,

calculations, The actual kite is construct­
ed from t.s-corce n;10n material. Allow
enough overlap (3") on the edges of the
kite andthecenterline tomake sleeves for
thesparsupports. The '12" diameler spars
are made out of a high strength carbon
fiber. Theyare lightweightandhollow, but
can really take a lot of heavy lilt ing and
abuse. The sparscan bepurchasedatkite
stores and come in 55" lengths. It will
probably benecessary ic coorect two sec­
tions together with a ferrule 10 achieve Ihe
proper size spar.lt'sagood idea todouble
stltcn those areas of highesl stress, such
as the horizonlal back spar attachment
points.The mounting hole onthekeetccn­
gists of three nylon tayers stitched togeth­
er to provide additional support for flight

Photo C. CloSf!-up view of the servo
opera ted AzlEI camera mount,

Figure 2. Delta wing kite dimensions.

Roll Your Own

You can construct your very own mon­
ster delta wing kite using the dimensions
shown in Figure 2 (The heavy black lines
are the support spars),Choose thedesign
width (example: 16 feet). This is your
200% value. This will make the height of
your kite exactly eight feal (100% scale).
All other dimensions are scaled from this
value. It's a good idea to make a paper
version of the kite just to be sure of your

at each end of the payload. This forms
your mounting harness to the flight line,
Make two loops about three feet apart in
thekite's flight line about 50 feet belowthe
kite itself, Attach each pair of payload
mounting strings 10 these loops. This pro­
vides a very stabie mount, although you
sometimes may experience a gentle
swinging motion depending on wind con­
dilions.

Number 18 on your Feedback card

Photo B. The ATV payload ready for
lift-off. (Photo by Jennifer Pifer.)

The live Camera Kite

After a summer of experimentation, he
sent us construction dstaus for his ATV
kite with a radio-controlled TV camera.
Through useofa two-channel RIC system,
he now has control of both the azimuth
and elevation of the camera for some
spectacular aerial views from as high as
acotee.

The latest system consists of a Uniden
BfW camera, 1 watt P.C. Electronics ATV
transmitter, two-channel RIC receiver and
servos. a 1 pound get cell battery and a
little wheel antenna (see Figure 1). The
" Little Wheel" worked well in the flight
tests and is a very lightweight omni-hori­
zontal antenna. It wasobtained from O/de
Antenna Lab, 4725 W. Quincy 11014,
DenverC080236.

Eric Vermill ion, oneof the local RIC en­
thusiasts, fabricated a camera mount out
of nylon for the two servos such that one
servo isattacheddirectly totheother(Pho­
to C). This provides a very tightweight
method of independent Az·EI control of
the TV camera, The <Uimuth control has
better than so degrees of movement.
while the elevation servo allows you to
view the horizon or to pan smoothly down
to point at the crowd directly betow the
kite, (Whenever you fly a kite this size
there usually is a crowd!) The littte wheel
antenna is mounted on three 12" long
plasticornylon rods tohelp keepRFoutof
thecamera and the RIC receiver, Using a
1.2 Ah lead acidbattery, thepayload oper­
ates lorabout 45 minutes,

For oest stability, attach four strings
about two feet long to the corners of the
payload. Tie two of these strings logether

Ham Television

him fare, so he reeled in the lineas fast as
he could, narrowty missing the train. This
episode convinced him heneeded a much
targer kite, capable of lifting at least four
pounds, Raw materials were gathered up
from the kite store to put together a mas­
sive te-icot delta wing. (Jon's new kite
was mentioned briefly in the February
1990 "ATV" column,)
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FIgure I. ATV payload conflgura/lon.

Photo A. The monster kite in flight.
(Photo counesrot Mike Dawson.)

BillBrown WB8ELK
% 73 Magazine
Fores/Road
HancockNH03449

owner, recommended a lalge delta wing
design forthebest combination ofstability
and tiftcapability, She ret himborrow a big
12·footer for the first attempt. Jon mount­
eda 2·pound paytoad consisting ofa video
ID and 80 milliwatt ATV exciter on the
string about 50 feet below the kite, The
first flight took the payload up to 500 feet ,
resulting ingood recept ion outto20 miles
andsyncbars outto 60 miles.The need for
a bigger, reinforced kite became evident
when a wind gustbrokethemain spar! The
kite and payload fluttered back to the
ground heading directly for Ihe raarcac
tracks. The train whistle confirmed his
worst fears. The kite was on a COllision
course with the5 p.m. Balt imore and Ohio
fre ightexpress!

Jonfigured theywould probably charge

Arv

Go Fly a Kite!
Last year I qave an ATV demo at the

Findlay(Ohio) Radio Club. After the pre­
sentation , Jon WMeW approached me
and said " Why don't you take your ATV
system and go fly a kite!" This was not
meant as an insult-Jon had been plan­
ning to build a monster kite lor some time
and thought it'd be great to fly a TV cam­
era lor some great aerial views

Jon paid a visit to a store that special­
izes in kites 01 all sizes (On the Wind, Her·
itage Square, Grand Rapids OH 43522;
(419) 832-KITE). Pam Sherwood. the
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SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and indiv iduals are retransmitting
Space Shuttle Video & Audio f rom their TVRO's tuned to
Satcom F2-R transponder 13. If it is being done in your
area on 70 CM, a ll you need is one of our TVC-4G ATV
420-450 MHz downconveters, add any TV set to ch 3
and 70 CM antenna. Others may be retransmitting
we ather radar during significant storms. Once you get
bitten by the ATV bug - and you will after see ing your
first p icture - show your shack with the TX70-1A com ­
panion ATV transmitter for only $279. It enables you to
send back vid eo Irom your camcorder, VCR or TV
camera. ATV repeaters are spring ing up all over - check
page 4 11 in the 90·91 ARRL Repeater Directory. Call
for a copy 01 our oomplete 70, 33 & 23 CM AN catalog.

(818) 4 47·45 65 m-t8am·S:30pm pst . Visa, MC, COD

P.C. ELECTRONICS T~ (W' ORG,
2522 S. Paxson Ln Arcadia CA 91007 Maryann (WB6YSS)
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PfIotoA , SIlJt1fmts having fun trying to "decode" a message.
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many more, the ham radio program al
our- school fiNs the bill. YOlJngsters are
literally given ··haflds.on" e~
in communication with ramOle and
varied parts of our CQntinent. They
have an opportunily to recognize the
universality of concems over environ­
ment, poIilical unrest and ecology.
They learn 10 express themselves suc­
cinctly. and with knowtedge. so they
can better communicate with the voic·
es al the olher end of the fine. They
recognize that we are indeed part of a
very small, yet extremely diverse,
global community, each of us with simi­
lar needs but with varying local prob­
lems.

Ham radio, in Ihe hands of a master
leacher, incorporates not only tha teen­
nical skills necessary to oparale the
apparatus. but sseo raises the young­
sters' awareness and sensitivity 10
their environment. As school adminiS­
trstors. the tesk of familiarizing our
charges with the basic alements of ed­
ucation is but a small part of our mis­
sion. Throug/'t Ihis program, Iha young·
sters exposed to the worldof /'tam radio
get 10 recognize the true meaning of
cooperation and fellowship. They rec­
ognize that there are people, identified
only by call numbers, who are willing
and ready to help when lhe need is
lhere, regardless of the miles that sep.
arareus.

That is a powerlullesson fat young
people 10 learn and, I am pleassd to
say. one that the students 01 the Rocco
Laurie Intermediale School have been
exposed 10 tor many years. Ourmaster'
leacher. Carole Perry. stresses those
elemenls aoo continues to bring /tie

message of COC/pel atiOn and cating fO
her ptJpIls.

The money and energies expended
on creating. nurturing and maintaining
a flBm radio program pay untold divi­
dends in the deveIopmenl of II studClflf
body who is aware and wiUing 10 """'*
with peopJe an over the world in belter'­
ing the lives ofall o( us.

Stanley Katzman . Principal
The Rocco Laurie

tntermediate SChool 72, R.
$Ialen Island, New YorlI- 10314 111

Spark le

"Sparkle" is my favor ita ingredient.
That' s where the instructor makes all
t he euteeence in the program.
"Sparkle" is that extra-specter some­
thing that only a creative, dynamic and
enthusiastic teacher can bring to a pro­
gram. It's the smiling teee. the accept­
ing tone 01 voice, the encouragement
given, and the establishing 01 an en­
vironment that children want 10 be a
part 01 while they are learning and hav­
ing fun .

The combinalion of a well-Ifainad
and enthusiastie teacher of amateur
radio, coupled with a supportive eo­
ministratIOn at school, can only spell
success lor everyone in the program.
The message on this page lrom my
principal , Stallley Katzman, is meant 10

be encouraging and supportive to all
teachers and administrators consider­
ing an amateur radio program this
year. You can lIS8this column to asll;

for any help or assistance you may
need,Go lor it!

A$ _ begin ana/her school year,

thoughts o f invigonlting our-cumcwum
oflMings~ to the fatagrouoo. We
are constanlly in search ot ways in
whiCh to infuse C/fIthU$iasm, positive
amludes aoo knowledge 10 benefit the
children in our schools.

From aNo( t/JoSS points of view, and

Hearts

The " hearts" component of my mag­
ic formula is where the children be­
come motivated to do well because
they are made 10 leel $p8Cial. Many
youngsters in loday's society derive al­
mosl all 01 their 5eC1Jrity and nurturing
from their school environment. The
" hearts" rector is very important to
children with lillie or no sen-esteem,
who have really never succeeded at
anything else in their school careers. In
the ham radiOclass there is a myriad 01

skills and eomuee a teecner can use to
encourage all the youngsters to partici­
pate and 10contribute on their own le v­

els. Every child should leave that room
teeling good about himself. Today' s
children don't care what we know­
they want to know that we care.

Photo e , CarrM WB2MGP pointing to lhe flag of a COI.Intry wtlere the class fIBs
made a contact.

school's curricula into the daily les­
sons. While most students are sutter­
ing throogh science, muddling through
math and laboring over language arts,
children in the amateur radio class are
eager and excited about pointing aul
countries on a map while speaking to a
Citizen !rom that country at the same
tune. The stl.ldents will be using math
skills because ofdistances, time diller­
ences and formulae that are an integral
part of radio worlI . To youngsters in an
amateur radio class, this is no! just
" yuc:ky" schoolwork, ir s what we have
10do to better enjoy our time on the air .

The leacher 01 amateur radio must
have a llexible approach. You never
know wtlo wiY be getting eecetc you on
the radio. The teacher must be willing
to extract the most and the best out 01
whatever happens. There are buih-in
social studies and language arts les­
sons in every contact . II's a bonus il
there's a really inleresting ham at the
olher end , and a real treat if It's a live
current events happening, like a hurri­
cane or an earthquake, or a contact
WIth an astronaut in space. Alt the chil­
dren should leave the classroom ham
shack having had new experiences,
having learned new skills appropriate
to their abilities, and having enjoyed
the whole process at the same lime.
The "smarts" part 01 a ham radio cur­
ricururn is the ability to present material
capable ot exciting the more "reluctant
learners" as well as challenging the
" gilled" sllldent,

Number 19 on your Feedback card

HAMS WITH CLASS

Smarts

The u-et ingredient needed lor a vital
and dynamic ham radio class is
"smarts." This refers to the ecocauco­
al validity 01 the course. Amateur radio
in a craasrccm gives the teacher the
opportunuy to incorporate all areas at a

Smarts, Hearts and Sparkle
This lall milliOns of children all over

the country will be going back to school
with their new school supplies and theff
trendy lunch bolles, Along wIth this,
they will also be bringing their 'ears
and anxieties as well as their expecta­
liOns lor the new school year.

The instructor of an aller-school ham
radio club or a teacher lucky enough to
be teaching ham radio in a school. as I
do , must take responSibility for mak ing
sure that the children in hislher class
are highly motivatad to learn, and that
they leel good about whal's happenIng
in that class. HaYing been on the lront
lines lor over nine years WIth Sixth, eev­
enth and eighth Qfaders in a New York
City school , I have come to the conclu­
siOn thaI there are three ingredients
Which eererm.ee Whether or not a
course will be success'ul. The three
components that teachers must c0n­

cern themselves with are "smarts.
hearts and sparkle."

Caroie Perry WB2MGP
Medl8 Mentors. Inc.
P.O. Box '31646
Staten Island NY t03,34CXJ6
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The only repeaters and controllers
w ith REAL SPEECH!

Create messages just by talk ing .Speak any phrases or
words in any languages or dialect and your own voice
is sto red instantly in solid-state memory. Perfect for
emergency warn ings, c lub news bulletins, and OX
alerts. Create unique 10 and tail messages, and the
ultimate in a real speech user mailbox - onl y with a
Mark 4.

Division of Kendecom Inc .
23 Elm Park, Groveland, MA 01834

Phone: 11'(508) 372-3442
FAX: 11'(508) 373-7304

MICRO CONTROL SPECIALTIES

Call or write for spec ifications on the
repeater, controller, and recei ver wi nners,

No other repeaters or cont ro ll ers match
Mark 4 in capabil ity and feat ures. ThaI's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. On ly Mark 4 gives you
Message Master rv real speech . voice
readout of received signat strength,
deviation, and frequency erro r • 4­
channel receiver voting • clock time
announcements and function control . 7­
helical fi ller receiver. ex tensive phone
patch funct ions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.
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4631 N.W. 31s1 Ave. Suite 142
Ft. Lauderdale, FLA 33309
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* Digita l Voice Clock
* 120 C hannel Sched u ler

* Fiv e User Funct ions
* C ontrol A u thorization
* RS-232 Compute r Inte r fa ce

CAT·] 00 AOTOMA TIC CONTROL OPERA TOR

o "
Breathe new life in to your " old" repeater controller. Add the CAT-100
to your existing system, and realize the features of controllers costing
thousands more.

COMPUTER AUTOMATION TECHNOLOGY INC.

r,UCKMAn"R Publishing
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We specialize in GB radio modification
plans and hardware. Frequency and FM
conversion kits, repair books, plans. high­
perfo rmance eccessones. Thousands of
satisfied customers since 1976! Cater $2.
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The Tech Answer Man

ASK KABOO;""O""db""'" t ever Two

I've digressed a bit, so let's get back
10 Ihe non-inlermittent diagnosis pro­
cess. Last monlh _ discussed how 10
recognize various stages. Once YOU'\19
eecoee 10 cooceeuare upon a particu­
lar stage, how do you find its inpulSand
outputs and start Iroubleshooting?
Let's took again allhe various stages.
this lime delving inlOlheir innards.

Power supply regulator : II irs a tran­
sistor in a linear regulator , you should
find a zener diode near lhe base. I say
" near" because there could be some
resistors in between the two. Check
that the voltage appearing on the aenee
is whalever is specified for that type of
zener. Look the part up by its part num­
ber. 1f,Ior example. it's a 9-voll aener.
you should find about 9 vcus across it.
Don't worry about smalilractions 01 a
volt, but il it reads signi licantly more
Ihan 9 volts. il is open and should be
replaced, II there's less than Ihe rated
vollage,lhe diode may be OK, and sim­
ply may not be gelling ellOlIgh voltage
lrom the rest 01 Ihe circuit .

One end of the transislor , either the
emitter or the collector, connects to the
output 01 the rBCIi'ierfliller area, and
the other end goes to the final nuere
and then leeds the rig . Measure the

two voltages w,'h respect to ground. If
lhey are the same or nearty so, the
transistor is most likely shorted . If
there's at least 0,7 volts dttterence. the
transistor may be OK. Here's an easy
.....ay 10 tell : Kill power, disconnect lhe
base and connect it to the emitter. Now
turn il back on . II Ihe output disap­
peers.me transistor is not shorted, and
is probably OK.

If there's no output at all to begin
with, check that there's voltage arme
input ctme transistor , II there is, and
the base has something on n.tcc.men
me transistor is very likely open.

IC regulators are a bit Irickier, but
they are just ccnecucoe ctt-eoerstcre.
after all. There will Sliil be an inpul and
an oulput. with some sort ctteecbeck
lrom the output to an " adjusl" termi­
nal, which corresponds 10 the base 01
the transistor in the discrete version.
Troubleshoot lhem the same .....ay ,

Switching regulators , which aren'f
common in radiO equipment. are dis­
l inguished by pulses at the transistor
base or on oneolthe Ie pins. In a previ­
ous column, I discussed them in some
detait. Switching regulalOf$ in other­
wise linear supplies are OK to wor1I on,
bIJt lly 10 stay a.....ay /rom hill swilching
power supplies unless you have an iso­
lation translormer and really know
what you're doing, They are just too
dangerous 10 poke around in because
much ct me circuitry is connected di.
rectly to good 01' deadly AC wall power.

In my June column I made the erro­
neous stalement thai a variac could be
used to isolate the AC line. As pointed
out by Ted WA2RGB, a variac does not
provide isolation Irom the AC line and
should never be used for Ihat purpose.
Thanks Ted for the info.

Yikes. I jusl noticed I'm oot 01 room
again, so we'll have to continue this
ne~t month. See you all then. fiI

L.evel One

The hrstlevet is lhe " macro" level .
Look at the radiO (or whatever) as a
whole and try to decide what might be
wrong with iI. I've talked about this
eeicee. but il bears lurther thought.
Sure, illhe power supply is dead, Ihal's
a good place 10 look. In tact. the deader
a device is, the easier rt probably will be
to fix. The toughest repairs are the
obscure ones. Perhaps the display
flashes on and off, but only now and
then. Or maybe the walkie works, but
tile LOW BATTERY light never comes on
wilen it should. Or the audio is just a
little more distorted than it was betore.
And soon.

In these circumstances, il pays 10 do
a carelul job 01 your deleelive work. As
I've said many times before, rule out as
much as you can, starting with Ihe 0bvi­
ccs. One Irick you can do is to look lOt
conllicts. II the receive audiO is poor
but Iransmil is OK, that would suggest
lhat the audio amp mighl be broken. If,
hoWeVer, the radiO uses the same amp
lor both RX and TX. that's e conllict.
Many inexperienced techs will over­
look the conllict in their desire to make
me d18gnosis. Nalurally. that diagnosis
wililum out to be wrong, As a general
rule , if there is a coomct. you are proba­
bly looking in Ihe .....rong place. As the
proverb says, if Ihe P\.lule won 't 'it
together, there's probably a piece
missing?

aetore I get to level two, I'd like to
make a special case of the example in
the previous paragraph, in .....tuch Ihe
display flashes on and oil, but only oc­
casionally It you ever wanl to give a
tech nightmares, whisper the ugly
word " intermittent " Ugh, Ileit a stom­
ach pain just typing it! Nothing but
nothing induces Irustration like an in­
lermittent. It never acts up when you
want illO, and you almosl never can be
sure you 've really fixed ii ,

The worst offenders are eee solder
joints on PC boards. II seems like. no
matter where you taP lhe board, the
ettect is the same. In teet . somet,mes
the problem seems worse when you
tap on the board lar lTom the actual bad
connection. I have never lound eny
looIproof. or even reasonable , .....ay 10
attack this sortof trouble; you jusl have
to keep trying, By lhe way, circuits
which act up onty alter the fig gets hot
are usually nottrue interm'ttents. Ther­
mals are besl found wilh a can olfreez·
ing spray, Let the rig act up, and lhen
spray suspecled areas until it calms
down again. Concenlrate on trans is­
tors and ICs-they are nearly always
Ihe culprits. When you think you've
found the trouble, 90 through the heat­
ing/cooling cycle again just to be sure.
On rare occasions, I've seen cold sot·
der jIlJints behave in a thermal manner,
so I al.....ays check Ihe connections ba­
lore I change the part.

comes more critical when you don 't
have the diagram. The reason is sim­
ple : II you get rest , it's a lot harder to
find your way back aga,n! like a cross­
word puule. a circuit can seem very
dtflerenl lTam whal it is if some 01 the
clues are missing.

things. Engineering concentrates on
the theoretical. II involves lots 01math
an<! physics. In my expenence. most
new eng,neermg school grads have
hardly touched a transistor or IC. They
know lots about Fourier transforms and
nelwOr1I analysis, which is very usetul
stuff. But they have tittle idea how 10
use real parts. I guess schools expect
them to learn Ihe practical side on Ihe
job. and some certainly 00. But. as a
general rule, engineers spend much
more time with a calculator than with a
solder ing iron, and precious few could
lix their own VCR. By the way, eng i­
neering pays considerably better than
does technician work.

Technicians. on the other hand, are
8ltpected to know real circuits very
well , but onen laU short on the amount
of theory they really need to do the job
property. I've met some who barely
knew Ohm's law! Others didn't know
how to use an oscilloscope, or had I'ttle
concepl 01 the relationship between
the tune and frequency doma.ns. Arty·
way , m the long run iI all boils down
to ttus: Do what you enjoy ' II you
love gell,"g your hands in erreuus
and , especially. if you really en;oy
thethfl ll ol the troubleshoot ing " hunt."
become a technician . 11 , on the other
hand, you get pleasure nom math­
ematics and enjoy devising solutions
to new problems, go lor the engineer­
ing. And remember, you can always
do a bit of both. The really good teens
are practically engineers, and vice
versa. One last piece of advice: Get a
ham license The stuff you'll learn will
serve you well no matter which road
you Choose.

I also got a postcard Irom Paul
W9HD, in which he admonished me to
" kee p up with the times. OM," be­
cause I had wondered .....hether any.
body had put a FAX machine on the air .
He ekplains that the PK-232 does both
WEFAX and " ham FAX" rea l .....ell .
Gimme a break, Paul. Even I know
thefe 's plenty of computer-type FAX
ava ilable lor the ham bands, I was re­
lerring to I10fmal " stick a doc1Jment in
at one end and out pops a copy at the
other" offICe-type FAX. As iltums out.
thaI's been done too. Anyway. Paul,
thanks for writing,

Before we begin , I'd like to ask a
rever . Please don 't call me at home. I
have received calls regarding columns
and construction projects at all hours
01 the day and night Often, long-dis­
tance callers leave their numbers on
my answering machine and esoect a
return call. I 'd rove to answer each one,
but I just can 't afford it . Could you? II
yotJ need to reach me, me best way is
via 73. They ..... itl lorward alt correspon­
dence. Letters of eteresuccmer read­
ers wi ll get mentioned here in the
column. but I can 't wrile personal let­
ters back- Ihere 's just too much mall.
Thanks fOt your understanding.

Speaking of interesting letters, I just
got one today from a young genfleman
named Bob ,n Caillornia. No call. test
name or return address. He says lhal
he is 18 years old and would like to
become an " electronics repairman."
His electronics teacher , howe\l9r, lold
him thai there is no demand for repair
people because surtece-eocot chips
have made it too difficult to change
parts. The teacher .....ent on to suggest
that the students become engineers in­
stead, as the need is much greater tor
designers. Bob would like to know il
nus is good adv ice.

Well , Bob. let me state up front
that there is and probably always will
be plenty 01 demand lor good techni.
clans (Ihe industry term lor " repai r
people" ). Remember that lor every
one destgner who creates a product,
many repa« people will be required to
keep the thousands or millions of them
work,ng. Yes , sortece-ecom parts are
harDer lo change, but somebody has to
do ,I Further, not evBfYlh lng makes
use of them , Mostly, they are found
in m,niaturized gear, such as cam­
co rder s, VHF/UH F walk ie lalk ,es,
portable CO players, etc. The average
home VCR doesll 'l use them, or has
only one or two. The same is true fOr
many of the other household gadgets
we allta~e lor granled . 01course, that Fill ing It Wi tnouta scnemeue
may not e!.....ays be the case; euoece- Now, on to our topic. Lasl monlh. we
mount parts will surely be used more were discussing the line art of sche·
and more in years 10 come. But why be matic-Iess repair. I use the word " art"
alraid 01 surlace mount? With the right deliberately, because the practice just
soldering tools, it's really no big deal. isn't an e~act sc ience. You can do ev·
And, obviously, no one is going to erything "right," yet wind up four hours
throw a $1000 camcorder away be· later every bit asconlused as when you
cause a surtace-mount chip goes bad, started. Olher limes, you may stumble
so they mUSI be gelling changed , on the answer in live minutes. You just
r;ghl? never know,

The q ue stion 01 wh ich road to There are two levels 01 d,agnoses
choose goes much deeper_Engineers you must make any time you repa"
and lechnicians do very different something . but their accuracy be-
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Figure 2. Remove the zener diode and Insta ll th is simple regulator circuit.

Fogufe I. ThIs CIrCUIt adds .. small amount ot capaCIIance 10 Ihe luned Clreu,ts,
thereby lowering the VFO's frequency_

REMOVE 9.1 VOLT
REGUL ATOR IN VfO

USE THIS REGULATOR
INSTE AD

1 5-~~f

"\IN914

OK TO USE
SMAL L fiXED
CAP HERE

ing the VFO is not linear Irom one end
to the other; Ihat is, the changes in
capacuance are nOI hnear as you move

the capaCilor through lIS range, You
mIghT end up WIth more eapacuaece on

one end than on the other. The same
thIng happens WIth inductors. Some 01

the Irequency spread WIll be on one
end 01the dial , while on the other end,

irs all jammed togethe r. A perfect ex­
ample 01 this occurs in the old Aid a
rad ios On the 80 meter band, the CW
por tion had wid e gaps between the dial

markers. Moving toward the higher
end, frequencies were p iled on top 01
each other. Instead olllxirog the prob­

lem, Alaa changed The symplOfll . They
re-marked the" dial to compensate lor
the nonlinearity 01 the VFO.

There are two fixes lor this problem.
One, you can tune the inductor and not
the capacitor. By changing the p itch 01

the Windings, you can fool the tuned

cncuns into thinki ng th ey 're l inear.
Called " permeabi lity tuning," thi s is
the most common method used in

analog VFOs. An older method reo
qUlled changirog the shape 01the rotor
plates o f the luning capacitor , You

don't see this done loday, but you can
I,nd examples in the older shortwave
recewees.

Nexi month we 'll look at some VXO

circuits. I also have a special Treat 10'
the O AP builders out there . Hint: think
small,

Belore I call it a day , this issue mar ks
the third year lor the "OAP" column, I

want 10 than k all 01you who have writ­

ten me your comments and thoughts
You ·realways welcome. As I said in the
l irst issue way back in October 1987,
th,s IS your column, eeceetec to the
Iow-power enthusiast. fjJ

I

RFe

I
LM780 9

• !:::- 4 7~ ::-41'f

+ 12V TO
TURN ON
f OR XMIT

OfFSET

+1 2V i N

DON' T FORG ET
THE TWO 4 .71'f
CAPS

mercia l rigs? Well, you don't. II' s that
simple . You can come close, but you'll
never geT the feel 01a T5-440 from a

home-t)rew rig-unless you have lots
and lots of money to play WIth.

A vernier drive is a must. In teet. II'S

common eeacuce to use TWO vernier
drives, one to tum the other. This al­
lows tor very fine tuning, but at a cost .

You can 't move quickly Irom one end
ol the band tome other. Jackson Broth­
ers make the tlnest drives around, but
they' re not cheap. Th e imported

vern ier drives never seemed to hold up
lor me. And they always made my
home-b re wed projecls look. well ,

home-brewed' RegardlesS , ge t the
eesr drive you can.

CalibratIOn is aflOther problem with a

home-brew VFO. How do you know
where you are? In my case, I dOn't real­

ly care. I just adjust the VFO tor The
band I' m work ing and leave it there. I
adju st the very low end for, say, 7,025

MHz and let it go atthat. When I tune
up the band and I hear Any, I have a

good idea I'm near 7.080 . When the
CW slows down, I'm in Novice country.

On hearing sse Irom the speaker,
guess what? I' m In the phone bands.
Now. 01 course, this realty plays havoc
when you 're in OSC w,th a guy who

asks you 10 0 SY up 2 kHz. You call met

A 100 kHl calibrator WIth outpcts at
every 25 kHl works well, too, You'll
know you' re at least 25 kHz close to

something!
Instead 01my method 01dial calibra­

tion, you can use a digital reeccutncm
a frequency counter. However, this
spoils portability unless you have a
very smatllrequency counter.

The problem WIth VFO calibration is

linearity. The cececuoe we use lor tun-

Number 39 on you, FeedbKk card

Fine Improvements

When the T/A controls swi tch over
lrom receive 10 transmit. the capacitor

will again switch into lhe tuned cirCUll s.
By adJusllrog thIS capacitor. we can pro­
duce a 750 Hl offset, just right to keep
lrom leap-lrogging across the band ,

We can also make the VFQ a little
better by removing the aener diode and
replacing it with an outboard regulator ,
This simple regulator circuit, shown in

Figure 2, must be installed away Irom
the VFO. We don" want the heat gen­

erated by the IC to aHect the trequen­
cy-<:on troll i"Q components 01 the VFO.

To help clamp the AF voltage and

secure stabIlity, add a I N914 dIode

across the 39tI resistor on the gal8 01
the2N3819

The entire VFO must be stueidec.

Use double-sided PC board il neces­
sary. tt might not look too good , but it

does work , Since there is no PC board
for the offset circuity. I used a small
pi ece 01 perlboard, mount ing il as

close as I COYlcl to the main VFO board.

Be sure to pot the eenre per/board w 'th
silicon sealer, as nus will keep micro­
phonics to aminlmum .

Use leed-through capacilors tor the

onset control lInes and lor - vcc to the
VFO. Shielded cable lor the output
is also a good idea. If you don't like
messing around with the AG·174/U
c abl e, sh ielded microphone cable

works quite well and it's a lot easier
to work w ith . Aadio Shack sells a roll lor
a couple 01 buc ks . Anot her good

source l or th is cable is old audIO patch
cords. I always have a pile of cables

w ith a bad end. Cut Ihe ends off, and
you 've got a good start on some l Ine
sh ,elded cable,

Now that most 01 the electrcrucs 01
the VFO have been built, here area few

thoughts on the mechanical side The

dillerence between roc k-sol id tones
and a warbler can be traced back to
mechanical construction.

pacitor, you ca n do a little bit 01 magic :
transmit cttset .

Housing, Dri v~s, and Cal ibration

I prefer to use a small alumInum box
to hold the VFO. This bo x provides
both shieldIng and structural suppot1,

AlSO, It's much ees.er to mounl teeo­
through capacitors. And, unli ke PC
board shielding , I can always open the
aluminum box to l ix whatever might go

wrong. PC shield boxes can be a real
bea r to get apart . Photo A gives an

inside view 01 the VFO and the oHset
circuit . NOTice the amount 01ATV seal.
er on the loroid

This brings us to the tast problem
with home-brewed VFOs: How dO you
get that velvet smooth tun ing of com-

Low Power Operation

Mike Bryce WB8VGE
2225 Mayflower NW

Massillon OH 44646

Improving the VFO
Lasl month I descnbed one 01 my

personal favorites , a "FO. I've been
usi"Q this ci rcui l for a very long time,
w;lh excellent results. However, there

is always room lor improvement. This
mon th we'!1take a look at the modilica­

lions I made 10 the circui t ,
Since the VFO operates as long as

the supply vol tage is connected, using

the " FO in a trensrmtter co uld cause
trouble. You would " hear" the VFO on

the receiver , which would mas k oul all
but the strongest s'9llals. 01 course,
this is not what we want. To be a happy
camper, we need 10 move the VFO's
signal aul ctme range 01 hearirog.

There are several ways to do Ihis.

First , we COYld just remove the 12 volts
t-om the VFO, But this could cause the
VFO to drill Irom short-term instability.
Second, run the VFO at a diflerent l re­

quency altogether. Too much trouble.
Or we could j ust shill the VFO 's
frequel'lCy Olll 01 the way- by tar lhe

best bet.

Shift ing Frequency

To shill the VFO we can eithel' add
cececueoce or inductance. Either one

has Ihe same ettect. the Ireq uency 01
the VFO is lowered. Take a lOOk at Fig­

ure 1. This simple ci rcuit will tower the
treq uency ottha VFQ by adding a small
amount 01 capacitance to the tuned err­
cets.

As lhe I,gure shows, C4 is a piston­

variable trimmer eapacilor. I chose this
type 01 eapacrtor because tney're
cheap, easy to come by. and very

stable.
Here's how it works. When the VFO

is operat ing normally, C4 is oul o t the

circuit; everything operates normally.

When the ctrserune is turned on by the
application of 12 volt s, 01 is turned on,
This connects C4 to the tuned circu its
01 the VFO, adding cepecrtance . thus
lowering the VFO's frequency. The

choke keeps AF out 01 the oHset cir­
cu itry and other sWltch,ng systems
Now why use a trimmer capacitor . be­

sides lhe above reasons? Well , lor one
thIng, you don't have to use one if your

VFO is only for a tra nsmitter . Just re­

place the trimm er capacito r with a fixed
capacitor 01 small va lue, such as 4 7

pF. You don 't want to add too much; it
might cause the oscillator to stop.

As for the trimmer , when you 're

bu ild ing a matching diracl conversion
receiver lor the transmrtter, you can

use The Iree-running VFO. In teet.
you'll need the VFO for injection to the
mixer. By using a variable trimmer ca-
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LOOKING ;~ST" ""''''''
and so I wrote to King Hussein.

Newsline: What happened from that
point?

McM illan: That was on September 4,
of 1989. He replied with a letter. His
'Royal Communicator' signed the first
one that t rece ived and it said that he
did wr ite a leiter to President Bush and
that he [Hussein) reu that something
could bedcne. In the tirst part of Febru­
ary of this year I wrote to King Hussein
aga in and he replied and said that he
had written to President Bush and that
President Bush had assured him that
there would be some way thai they [the
government] could help.

Newsline: Did you expect action or
did you feel you were being placated?

Mc M i ll a n : I had heard stories
through the years that King Hussein
has helped other amateurs in various
ways and that's why I wrote to him ,

Newsline: Then, were you surprised
to hear trom him?

McMillan' I figured that he would re­
spond, Most people in those cases
would because it is good will between
the two countries. He is an amateur
and every so often he does go on 20
meters, although I haven't talked to
him. I talked to one person in the Royal
Palace in 19880n 10 meters, but I have
never spoken with the king himself.

Newsline : Obviously it had some im­
pact.

Me Milian: Well, President Bush-I
don't know if he gave the letter to the
State Department, but I assumed he
turned King Hussein's letter over to
them and requested in tervention on
my part. The State Department and the
National Security Agency were in­
volved

Newsline: Did tbevccntact the FCC?
McMillan: Whal they did was go to

the FCC board [commissioners] and
they had to get the approval of the five
members in order to grant the waivers,
so they have actually changed the law,

NewSline: You were hoping for an
axempucn for yourself. Did you expect
it to be across the board for all of the
handicapped?

McMillan: In my letters I stated that I
hoped they would not treat it as a single
issue because different people with dif­
ferent handicaps certainly could offer
good radio service to various groups
and handle a lot of dif ferent types of
communications. So, I was glad to see
that it was not treated as an isolated
case. They were changing the laws,
not only here in the states, but also
internationally.

Newsline: Playing devit's advocate
for a moment, what's to keep someone
now from going to King Hussein, or
Barry Goldwater, and saying that
" . . the FCC is willing to waive the
code test, but I can pass the code but
not the theory ... " ? What aooct theory
test waivers?

McMillan: Unlortunately, I did open
up a big can of worms, and it is an area
where the FCC and its counterparts
throughout the world are unfortunately
going to have to deal with the situation.

The thing here is that anyone who
can read should be able to pass a wril­
teetest. but where my argument was in

decade, but who suffers from a malady
that keeps h im from copying code at
speeds greater then 5 words per
minute. When Tom McMillan
WB3HGW wrote to JY1 asking him to
intercede he had no way of knowing
the impact that his letter would have.
He was as surprised as anyone, as you
will read in the one-on-one interview
that renews.

Newsline: Tom, how was it you took
on trying to obtain the wa iver system
for the handicapped?

McMil lan: I was orig inally licensed in
1975. Through the years I have prac­
ticed and practiced to try to get it [an
upgrade) and just could not. I even
went to a couple of neurologists, oneof
whom was an amateur and I was told
that I probably would not ever be able
10 copy code at different speeds.

But I have always been the type [of
person] that, when you told me that I
could not do something I worked hard­
er to accomplish it. But. it just came to
the point that I had to admit to myseu
that I was never gOlOg to get to 13
words per minute.

Newsline: Why is that?
McMillan: I have epilepsy, and as the

doctor stated in his letter 10 the FCC,
the medication that I am on slows me
brain action down even slower. So, my
doctor wrote the letter to the FCC.

Newsline: And what happened
then?

McM illan: It was sometime in 1988
that I presented the letter to the FCC,
but they were pretty staunch in their
position of not granting exemptions. In
fact. I never even heard from them at
that time. [Even after] letters that were
written on my behalf Irom a VE here in
Johnstown, and my letters to the
ARRL, all they did was send me a letter
saying that they had turned it over to
me Courage Handi-Hams, who, in their
letter, said that Ihey were sure that they
could teach me the code somehow so
that I could pass the test.

But. like I have been telling the FCC
for years, il is not the test that is given,
but, rather, the speed. The ep ilepsy
and the amount of brain damage I have
just will not allow me to copy it at a
faster speed,

Newsline: Did you then contact the
Handi-Hams?

McMillan: Not really, They are a truly
good organization, but I knew that no
matter what they presented as Ihe test,
I could not pass it. I had already tried
everything that anybody had ever sug­
gested and probably more, At that
point I wrote to King Hussein. ThaI was
back in September ot 1989.

Newstine: Why go to someone out­
side the Un ited States?

McM illan: Weil, it seemed as if every­
thing I had tried here in the United
States didn'l work. I talked to the FCC
on the phone. I got one call from the
FCC on the phone. I forgel exactly who
it was from, bUI he said that under no
ci rcumstances would the FCC ever
grant a waiver on the ecce.

Like I said, I probably tried just about
every route I could think of in the
states, One night I was lying here try­
ing to th ink of what else I could do

"Mr. Umpire." It was a one-on-one in­
terview with a former major teague um­
p ire named AI Kaplan, Kelly, who knew
almost nothing about baseball, was so
able 10 gel in-touch with AI's feelings
While on camera that AI late r confided
in me that Kelly was a far better Inter­
~iewerlhan mostotthe tun.trme profes­
sionals on whose shows he had quest­
ed. Kelly was with us until about the
first of this year when she got her first
apartment and moved out on her own.
II was at about this t ime that she jo ined
the First Assembly of God Church of
Burbank, and il was there that she met
the man who wOllld become her mate
lor life this past July 28.

I have to tell you that it was possibly
the most emotional moment of my life
as I watched Steve and Kelly vow eter­
nal love for one another. I was awe­
struck as I listened to Steve sing a spe­
cial song of love to his new wife as they
stood hand-in-hand at the church altar.
Then followed the ir receiving first Holy
Communion as man and wife. The
beauty of these few precious moments
will remain with me until the end of
time.

So, why write about this wedding
here in 73? After all. it's barely a ham
radio related story. But you have to un­
derstand that I never was blessed with
ch ildren of my own and I honestly feel
as if Kelly was for me the daughter I
never had. And maybe these are the
words of a very proud "want to be fa­
ther" who wants to share this joy with
you-especia lly the "you" who be­
came hams attar seeing Ke lly at age 16
excrem our magical world that we call
"The New World of Amateur Radio."
Al19, Kelly, the young woman who I at
times joked as being my "honorary
daughter," was truly a beautiful bride!

The Greatest Day of My Life!

Bill Pasternak WA61TF
28197 Robin Avenue
SaugusCA 91350

I have just returned from the most
delighlful afternoon of myli!e.l was at a
wedding, A wedding so lolally filled
with me aura of love that all ot us in the
church could feel it and share in it. The
bride and groom have known one an­
other for less than a year, but in all of
my 48 years I have never seen two
people who more ht the old adage,
" made for one another. "

Why write about a wedding In a ham
radio magazine? We ll,the simple truth
is that one of the newlyweds is a ham,
and. if you have ever seen the ARRL
video tit led "The New World of Ama­
teur Radio, " then she is someone
many of you already know, Her name
is-or should I say that her name
was-Kelly Howard and at age 19 she
has become the bride of Mr. Steven
Lenhert.

Kelly entered my l ife about four
years ago when I was co-producing the
aforementioned ARRL video. We were
looking for some youngsters with ham
tickets to co-host the show with Roy
Neal K6DUE and one of those suggest­
ed was a fifteen-year-old from San
Diego, Cali fornia , with a General Class
ticket and the callsign N6PNY .1 quickly
became Inends with both Kelly and her
mother Patty N6LKC.ln 1988 Kelly be­
gan making the rounds at some of the
local ham convent ions on my panel
sessions to speak about young people
in ham radio In February of 1989 Kelly
came with Roy Neal K6DUE, Frosty
Oden N6ENV and myself to tape inter­
views with U.S. Senator Barry M Gold·
water K7UGA. Roy did the one on
GOldwater's views on code-free licens-
ing, but It was Kelly who was able to Tom McMillan WB3HGW,
show Barry Goldwater as the ham WhO the Man Who Got Waivers for the
truly loved young people and was will- Handicapped

ing to advise them. In June, radio amateurs in the United
You have probably never seen that States learned that intercession by His

interview. II became the pilot for an Majesty King Hussein JY1 had lead to
educational series that Kelly and I were pressure from the While House to
thinking of, but which never got change the Part 97 regulations regard-
enough lunding to gel off the ground, ing the administration of Morse code
We called n "Today's People-An In- examinations to handicapped appli·
tervrew with Barry Goldwater." Kelly cants
co-wrote it and co-edited with me-the Specifically, the Commission has
latter on a rented Betacam edit system modified Part 97 to permi t waiving
on my living room rug! tt's rea lly good Morse code tests for handicapped per-
to show youngsters in a classroom or sons wanting to upgrade from Novice
maybe in recruitment sessions for or Technician to General, Advanced or
young hams. Maybe one of these days Extra class. The FCC has also directed
I'll run an ad and make copies ava ilable those administering Novice exams to
on VHS, but for now it sits in my couec- handicapped applicants to make see-
tion of completed video projects await- ctar provisions in the testing process to
ing further action. include permitting a handicapped per-

In the spring of '89, after she gradu- son to copy the 5 word per minute test
ated from high school, my wife Sharon one phrase, sentence or word at a
invited Kelly to come and live with us , time.
She was with us for about si;w; months This change is bas ically the result 01
during which t ime we taped a second efforts by a Pennsylvania amateur who
"Today's People" which we subtit led has tried to upg rade for almost a
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" McMillan: I actually
believe that there should be

a code requirement . . . "

regard to exemption Irom the code was
the brain damage that I have. II cannot
be repa ired. No matter what technique
is used, there is no way to increase the
speed of my brain processing it.

Newsl ine: What about CW?
McMillan : I actually believe that

there should be a code requirement
and I am against them [FCC) dropping
the code as a requirement!

Newsl ine: Are you proud of the fact
that you have been able to help other
handicapped people in this way?

McMillan: Yes. I have been disabled
since 1973. I was originally hurt in a
coal mine. I had my back broken and
my spinal cord severed and I have eut­
te rec from epilepsy since I was two
years old. So , I don't mind fighting for
someone's rights whether it is popular
or unpopular. I believe that I was being
discriminated against because of my
disability and I figured that I would fight
if . Luckily enough I won, and I am
proud that I am the first one to get it
done. It is really a Shame that I had to
go outside of the country to someone
like King Hussein , but that was just one
more avenue I had to try. And, it
worked.

Newsline: Is upgrading next for you?
McMillan: I would tike fa eventually

get my Extra Class license. I have fhe
applications and everything here to
join MARS. I have a son in the Navy
and a nephew in the Army , so once I
qet my General class license I will join
the MARS net.

Newsline: I understand you are al-

ready a net control station and have
been honored by your radio club.

McMillan: In April of 1988, the Hilltop
Repeater ASSociation honored me with
a plaque for dedicancn as a control
operator on our Sunday evening net. I
ran the net for about two-and-a-half
years, and r have been a [repealer]
control operator for about the same
amount of time .

Newsline: Earlier you said you favor
a code requirement . What do you think
about the proposed no-code license?

McMillan: Anybody with any intelli­
gence should be ableto pass the test et
5 words per minute. So, I can' t see
them [the FCCj granfing a waiver from
the code on this codeless license while
g iving them all the pr ivileges of a
Novice and a Technician Class license
in voice.

II they go with a codeless license,
meaning totally codeless and including
10 meter voice privileges, they will cre­
ate a big problem with people who
have run CB for years-run power and
run it illegally-because it'll make it
easier for them to get a Novice or Tech­
nician class license.

It is hard to saywhat the FCC is doing.
You don't know lor sure because you
get too many joterpetencne. I guess we
are really going to have to wait till they
come down fa it in the last draft.

FLASH: As we are complefing this
article on Friday , July 13, the Unifed
States Senate passed and sent on to
the president for his signature the
omnibus "Americans in Disabilities
Act of 1990 ." The house of Represen­
tatives had previously passed an at­
most identical bill and PreSident Bush

has promised fa sign it into law as soon
as it arrives on his White House office
desk. The bill directs the public and
private sectors to make sweeping ac­
commodations for the nation's several
million disabled citizens, and does this
with the force of federal law. Peyton
Moncure. another individual who has
been a moving force behind abolishing
all Morse code testing for handicapped
applicants for amateur radrc licenses,
has vowed fa use the terms of the acl in
court to achieve this goal before the
end of 1990. My friend Steve Bauer
KC0HF, himself visually handicapped,
interviewed Peyton Moncure for the

pre-net audio for the July 22nd No­
Code National Teleconference radio
net. With the next move in this story
really up fa Moncure, I have decided to
continue this series and will bring you
that interview next month .

Richard Burton-ehapter Two

As we noted in our last column, for­
mer ham Richard Burton was arrested
last spring and charged with three
counts of operat ing a radio transmitter
withouf a license , This was not Bur­
ton's first brush with the FCCover ham
radio matters. He had his license liffed
almost a decade ago over other regula­
tory vroreucne . He was eventually
charged with a misdemeanor of ope-at­
ing without a license when he refused
to go off the air after receiving an FCC
order to do so . He served seven
months in prison and several years on
probation. According to the FCC, he
apparently didn 'tleam his lesson.

As we said , Burton was arrested
again last spring, but fhis time the
charges were of a felony nature. Bur­
ton pretested his innocence, but the
evidence was apparently overwhelm,
ing againsf him on one count of me
indictment. At 1:52 POT on July 20,
1990 a jury sitting in federal court in
Los Angeles convicted Richard Burton
of one count of operating a radio trans­
mitter without a license. The former
WB6JAC now faces a possible fine of
up to $100,000 andlor up to two years
in federal detention . Sentencing is
scheduled for October 1. m
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Number 22 on your F~b.c" u rd

Above and Below 2 Meters
Know what you're hearing.

by Chuck Gysi N2DUP

PhOiO A. Nearl)" 100 portable pack sets are in service at Ih~

Santo Fe Rail .....ay ·s computerized car classification yard ar
Barsto ...... (Counesyojlhe Santa Fe Rail~·aJ. )

I f yeu 'vc bought a new 2 mete r rig
in the past co up le o f yea rs,

chances a rc the radio has more capa­
bility than you realize. W hile you' re
d r iving down th e inte rstate rag­
chewing with the gang on the re­
peater , it might pay to chec k out the
act ion on the rest of the VH F spec­
tru m your radio can receive .

What Are You ~Ii'ising?

Almost all new 2 meter mobile and
hand-held radios a re capable of tun­
ing in the 138- 144 and 14 8-1 74
M Hz bands above and below the 2
meter amateur allocations . But un ­
less you have an idea of what lurks
beyo nd th e bound a ri e s of o u r
beloved 2 meter band , you may oot
know wh at you' re stu mbl ing on.
Any ham with a 2 meter rig thai can
tu nc in 138- 174 MHz can eavesdrop
on a host of radio users , includ ing the local
pol ice, fire departments , the military , tow
trucks (afte r making the patch, ma ke sure the
hook' s en route}. mobile pho nes , mari ne
channels. the FBI. the Secret Service , and
even the good oJ' FCC.

We' ll lake a look at the spectrum surround­
ing 2 me ters and see what you might tu nc into
the next time someonc's ma king a long-wind ­
ed phone patch while you ' re s itt ing in rush
hour traffi c . Commercial users usually have
15 kHz spac ing between channels , while the
federal government most often uses 12 .5 or
25 kHz channel spacing.

~liIi (aQ' Bands

First of all.the 138~ 144 and 148-150 MHz
bands arc used almost exclusi vely by the mili ­
ta ry . If you can scan down to the 136-138
MHz hand . you might stumble across some
satellues sendi ng weather pictures and the
like back to earth. Types of military activities
you can hea r would be military police . securi­
ty pol ice , w ar games, medical units , fire ­
c rash crews, fue ling operations , phone patch­
es by the brass , etc. In fact. you 'll probably
hear MA RS operations just above and below
2 mete rs . which you can recognize by the
distinguished callsigns MARS stations usc.

Several Navy and Marine Co rps ins tallu­
t ions usc 140 .I(Xl as a c rash net frequency . In
addition. the nex t time someone accidentally
sets off an emergency locat ing transmitter
(ElT) beacon in the ir garage on 12 1.500,
you' ll probably hear Civil Ai r Patro l units
DFing the s ignal on 14 8.150 (repeater out­
put) or 143.900. the repeater 's input fre ­
quency.
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~Iir Downlink

One popular frequency you should defi­
nitely give a listen for is 143.625 , the down­
link frequency cosmonauts use aboard the
Soviet M ir orbiting space stat ion. You can hear
the cosmonauts eas ily with a handheld if they
arc communicating with a ground stat ion wh ile
passing within ra nge of North America.

On the Road Frequencies

Fro m the military bands. we move right
along where you ' ll find tow tru cks and auto
clubs in a ba nd of II frequenc ies from
150.815 to 150 .965 . Then there are 10 fre­
quencies from 150 .99510 151.130 used for
highway maintenance. This can range from
your town's road department to mai ntenance
and highway patrol units on lo ll roads.
Forestry conversation channels , used by park
rangers, fish and game wardens. environ­
mental qual ity and response u nits , and
ma rine police , can be found from 151 .145 to
151.475.

Large-scale construction firms as well as
fanning use a band from 151 .490 to 15 1.595 .
The frequency of 151. 505 is reserved for
itinerant use and might be heard on job sites .
A nother itine rant freque ncy, 15 1.625, is a
catch-all channel for businesses , espec ially
those that move about from city to city.

l\lobile Phone. Const r uction and
MIn'ie C rews

Although the Electronic Communications
Privacy Act prohibits the actua l monitoring
of voice paging and mobile telephone calls ,
who 's to te ll if you stumble across such com-

m un icatio ns in the 15 2 .0 30 10
152.240 and 152.5 1010 152.840
bands? In between. you can hear taxi
d ispatche rs on 152.270 to 152 .450
(w ith the c ab s tran sm itti ng o n
157.530to 157.710) .

Freq ue nci es f rom 152 . 870 10
153 .725 arc used by motion picture
crews , heavy construct ion (inelud­
ing fuel o il delivery ), ma nufacturers.
logging and paper mills , petroleum
production. and po wer and water
uti lit ies .

The " Public Safet~' Band "

The pol ice. fire department , am­
bu lances . hospitals , veterinarians .
school buses and other municipal
services . use the 153 .740 to 156.030
band . Some channels can be used
by any local government . while oth-
ers are allocated spec ifica lly for p0­

lice or fire communications . A few business
hand channels are tucked in here , 100, from
154 .51 5 to 154 .625. Two such channels,
154 .570 and 154 .600 are low-power, 2 watt
channels for business and other purposes ,
includ ing the order boards for drive-throughs
at MeDonalds across the country . The next
tim e you dri ve through for a Big Mac , you
can listen 10 yoursel f order.

Pul ice Emergency Channel

Anothe r frequency of note is 155.475 , the
nat ionwide police eme rgency channel typi­
cally used for mutual a id.

You ' lI find more highway mainte nance
channels from 156 .045 to 156.240. There is
no standard for repeater pairs for commercial
users . Thus. a 156 M Hz channel may be used
as a repeater input in one area. whil e the same
frequency may be used as an output some­
where else . It is not uncommon for repeaters
to bring up other repeaters if the same cress
tones arc in use.

~htrine Band

The marine band runs from 156.275 to
157 .425. Channel 16, 156.800, is the dist ress
and call ing frequency. while the Coast Gua rd
uses 157.05010 157.1 75. You can hear tclc­
phone ca lls from marine users on the output
frequencies of 161.800 to I62.lXXl. Typically
one or two channels arc assigned to a given
area , Vessels are paged for phone calls on
156 .800.

Utilities, Heavy COIl.'itr uct ion, and Indll'itQ '

Some more tow truck channels run from
157.470 to 157.51 5, while water and power
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hear units on the input frequency . watch
out!

Customs-Check 165 .2375 and 165.4625
at ports and airports.

Bureau ofAlcohol. Tobacco and Firearms
- Th is catch-all agency deal s with smugg lers
and can be heard on the follow ing channels:
165.2875 . 166.5375 . 166.4625 (Treasury
common) and 165.9 125 .

US Marsha l 's S~n'ice-Check ou t
163.200,164.600, and 162 .7 125.

IRS- Got taxes due? Keep a n car o n
165 .950 for criminal investigat ions. In addi­
t ion. 166.000 and 167. 100 are used for inter­
nal affai rs.

Immigration and Naturalization Service-:
These units not only keep an eye on the bor­
der, they also roam cines look ing for illegal
al iens. Listen to 162 .825 and 163. 625 to
163 .675.

General Services Administration - This
agency primarily uses rad ios for protective
details in fede ral buildings. VHF channels
include those from 163.0625 to 163.175 .

US Army Corps of Engineers- Whether
design ing a dam o r rerout ing a stream. the
Corps uses 163 .4125 and 163.4 375.

Federal prisons-Guards use 170 .875 and
170.975 .

Militar)'- You can hea r ope rations on the
foll owing bands : 16 3 .4 625 to 163 .600 ,
164 .000 to 164 .200, 164.500 to 164.600,
165.000 to 165 . 1875 , and 173 .4125 to
173.5875, Army . Air Force , Navy. Marine
Co rps. and Coast Guard units use these fre­
quencies.

National parks- Ran gers and support staff
use the following : 164 .4 125 to 164.475.
164.725 to 164.800. 165 .000 to 165 . 1875.
166.325 to 166 .350 , and 166 .725 to 166 .975 .

Coast Guard-While 165 .2625 is used fo r
communications, you can hea r marine Cha n­
nel 16 links on 165 .3 125 and 171. 3375 .
Channel 16 is the input and the Coast Gua rd
frequency repeals every thing it hears on the
channel.

Environmental Protection Agency- You
can hear EPA staffers and hel icopters on
165 .4125.

Federal Aviation Administration-FAA
units use 169.250 to 169.375. Also of note
is 165 .750. which Nati onal Transportation
Safety Board air crash investigators use .

Postal Service-s- You can hear postal trucks
and investigators on various frequencies in
the 164. 169. and 170 M Hz ranges.

Whi le this list for federa l agencies is not
mea nt to be inclusive . it is a basic look at ho w
the US govern ment divvies up its sha re o f the
spectrum.

Scanner directories are a good source of
information for find ing additional frequen­
cies that may be with in ra nge of your 2 meier
rig ' s receive capability . And don't forget 10
kee p an eye in the rearvicw mirror while you
monito r those top-secret agents as they close
in on the ir target. iii

You can reach Chuck Gysi N2DUP at Scan
Commu nications Co ., P. O. Box 974 ,
Burlington IA 52601-D974.

utilities use 158. 130 to 158 .265 . Man ufact ur­
e rs, heavy co nstruction. forest products , and
pe troleum production use up 158 .280 to
158 .445.

Pol ice and local government channe ls as
well as highway maintenance frequenc ies ru n
from 158 .730 to 159.210, with forestry con­
servatio n and environmental units operat ing
from 159 .225 to 159 .465 .

Trucking co mpanies and armored cars
use 159 .495 to 160.200. A nd if you ' re a
railroad b uff. t ry tuning in 160.2 15 to
16 1.565 . Here you ' ll find road and yard
channels as well as talking hotbox detectors
and ra ilroad police . If it's on the rails, n's
using radios .

News a nd TV

And i f you want to keep on top of what your
favorite TV o r radio station is up to, try
tuning in 16 1.640 to 161.760. Thi s is whcre
you' ll find live re motes , t raffic helicopters ,
news crews, and cues to reporters. Addition­
al frequencies inclu de 166.250 and 170 . 150 ,
except within a 150 mile radius of New Yo rk
C ity . where they ' re used for fire depa rt­
ments.

If you wan! to hear what your local news­
paper is up to or where your new spaper
carrier is. try 173.225 to 173 .375 . Some
water and power utili ty frequenci es fall
between the new spaper frequencies.

Federal Dtrectory

Last is a band o f intrigue. the 162- 174
MHz federal band . Here you'lI find secret
agents . the mili tary, park rangers, investiga­
tors . and tax collectors. Here' s a look at how
the band is rough ly broken up for various
age ncies:

FBI- 162 .6375 to 162. 7875 , re pealer out­
puts; 163 .825 to 164 .550, repeater outputs ;
167 . 150 to 167 .7875, repeater inputs and
simplex operations . Every FBI field o ffice
uses 167 .5625 as Cha nnel 4 o n a nation wide
bas is for coo rd ination. The static you may
hear on these channel s is Digita l Voice Pro­
tection scrambling .

Secret S~n'ice-Wh ile th is agency is
charged with d ign itary protecnon, they also
c has e counte rfeite rs . T ry the follow ing
popula r f requenc ies: 165 .7875 . Chan nel
Bake r; 165 .375 . Charlie . co mma nd post
channel; 165 .2 125. Mike; 167 .025 . Nov­
ember. While House Advance Team sec­
onda ry ; 164 .8875. O sca r . motorcades:
164 .4 00 . Papa , counterfei t operati o ns;
166 . 700, Que bec . White Hou se sta ff;
166.5 125 , Sierra , presidential protection.
Whi te Ho use Ad va nce T eam primary ;
164 .650 . Tan go ; 166.4625 . X-ray . Treasu ry
Department com mo n channel ; 162 .6875 ,
Yankee , o n-s ite phone patch input ; and
171. 2875 , Z ulu , o n-s ite phone patch output.
Code names are uscd by agents to refe r to
protcctces. i.e ., Reagan was " Rawhide"
while Bush is " Timberwolf."

FCC- Th e Fed eral C ommu n icat io ns
Commission uses 167 .050 as a repeate r
output (input on 172 .800) natio nwide . as
well as for simplex communications . This
is a fun one to keep an ear o n. But if you
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I have received several requests for

information on just where to purchase
waveguide for construction projects,

and how to determine frequency on the

10 GHz band, Emcom Industries {Ed

New Products

modern capacitor types are enclosed

in a square epoxy case. They are very
stable and display a higher Q than the

older disc ceramic types, which you

can also use in this circuit. I just hap­

pened to be out 01 some values of the

disc types.

A note: With diligence and a pair of

wire CUllers. you can free the chip ca­

pacitor from the epoxy case and re­

move the ch ip cap for PC board use.

You will destroy several caps until you

get the hang of how to chip away the

epoxy at the edges without fracturing

the chip cap inside. I caution you to

wear a pair of safety glesses. SAFETY

ALWAYS COMES FIRST!
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0'.' "-' ''", .,, '1.~ "' ",""

Figure 3, RFC construction. The standard
Allan Bradley type "RC" flat body is great
for coil·winding.

Figure 2. The thermistor is placed in tube
on the inside of the waveguide with fhermal
grease.

•

~ .
Figure 1. Parts placement. Larger scale (2.5 size)
for test setup; 100 MHz oscillator. PC board is
1.2S"H x O,9NW, to fit inside the waveguide in
Figure2.

Frequency Accuracy

Tast the circuit w ith the eo­
[ustable capacitor set to about mid­

value so the oscillator can drop out

of oscillation. This is normal since

Ihe circuit works only over a narrow

range of adjustment. If you use the

Circuit in a non-oven crystal. set the

frequency with the capacitor, and
that's it, If you use an oven-type

crystal. its frequency will be quite

high before the oven cycling. Oven

type crystals pull low in frequency as

the oven is cycling (heating) to its pre­

set temperatura. Whan this is translat­

ed. considering multiplication to our

5.7 GHz band . errors in the order of 60
kHz are common ,

That equals about 1 kHz at the crys­
tal frequency. You may get tired of

hearing about frequency accuracy, but

when you ralate it to the low bands,

remember that most rigs can give a

reliable readout to 100 hertz. Why,

then. should we not expect the same

tolerances lor microwave converters?

Ifweare going to use two tin cans and a
piece of string. a crystal detector is just

fine. Using modarn, stable trans­

ceivers in this microwave converter

application is not only a good use of

expensive equipment. it's cost effec­

tive, too.

By the way. CK{)5 capacitors are reo

ally chip capacitors in disguise. These

0.47uH RF chokes. are

wound with #36 enameled

wire, The 0.1 uH choke reo

quired 6 turns spaced

about half a wire-diameter

apart. The remaining coils

were wound uesoeceo.
with tight turns, The 0.39

uH required 15 turns, and

the 0.47 uH choke, 1B
turns. 1 adjusted the turn

spacing slightly whila using

a 0 meter 10 set the indue­

ranee on the mark. But this

step is not essent ial, as the

values came ou r quite

close to my f irst maasurements.

I coated the finished RFCs with a

coat of coil "0" dope. You could

also use shellac or clear fingernail

polish. If you use the latter, be sure

to use clearpolish. since some cot­
ored types contain metal f1ek that

might cause trouble, The purpose

of the coating is to hold the COil.

keeping the turns in place.

A positive ground or negative DC
power feed makes the oscillator

compat ible with the briCk oscilla­

tor. If you wish. you can convert

this to negative ground. The sec­
ond stage of the oscillator unit is a

buffer amplifier. This stage isolates

the oscillator and load to improve

stability and prevent loading of the

crystal oscillator.

mass of the box, the easier it is to con­

trol the temperature. I searched for a

suitable small container and could not

find anything 1deemed acceptable un­

till noticed that a short section olwave­

guide could enclose the entire cecme­
tor circuit.

Each end of the waveguide is closed

oH with a plate of scrap brass. On

one end, 1 soldered the plate to the

waveguide, closing it off, Carefully

holding it in position. 1 attacnec
the other end to the PC board by the

component leads. See the construc­

tion details in Figure 2. 1slid theoscilla­

tor into the waveguide, with a small

pieceof Mylar'" as insulation to prevent

shorts, I didn't solder the power feed

end of the waveguide; the circuit itself

makes a close fit. Also, covering the

entire assembly with a layer of styro­

loam holds the unit together and gives

excellent thermal insulation to the

heater ctrcuit. Three connections are

mounted on the end plate: 1. DC pow­
er. 2. capacitance adjustment, and 3.
coax RF out. Leads run out through the

foam insulation.

The crystal oscillator, being small,

is supported quite well. even rigidly.

by the component leads. Usually the

circuits 1construct are quite large, to

accommodate surplus and junk box

components. This oscillator is the ex­

ception. But don't get me wrong; this is

not the only possible arrangement of

parts. The prototype was much larger

and it worked well, You can change the

layout if you wish . Just keep the crystal

leads reasonably short, and the modifi·

cations should be just fine.

Transistors, ResIstors,

and Coils

The transistors I used were 2N930

(NPN), but you can use any good UHF

type. If you plan to enclose the cecme­
tor in a waveguide oven. you will need a

To-18 case to lit Ihe PC board. This is a

small metal-cased transistor about 3J

16-inch in diameter. The other compo­

nents are standard w-wett resistors

and a mixture of mica and CK{)5 ce­

ramic capacitors, The RF chokes were

home·brewed using 1 megohm, V.­
watt resistors for the RFC forms. Any

high value will do. They showed agood

O. about 35 as I recall.
Don't use the inexpensive, imported

resistors for Ihe RFCs, since they don't

have a flat tubular design. They wilt

work. but winding the coil over acurved

surface is a ante tough. Use standard

V.-watt symmetrical tubular resistors.

See Figure 3 for details.

The three inductors: 0.1. 0.39. and

Temperature Control

The oscillator is constructed on a

postage-stamp size PC board. Con­
suiting the parts layout. I drilled

and reamed all holes for direct con­

nection. 1 didn't have time to put a

circuit board together for this project.

See Figure 1, the suggested layout.

The small size of the circuit was not

done to get you to work with micro­

miniature parts. but to minimize the at­
rects of temperature, The smaller the

Last month I covered a temperature

control circuit that could be used lor
a crystal oven control circuit. This

month the topic rs a crystal oscillator

circuit I used in conjunction with the

temperature control circuit. The cir­

cuits were buill to supply a relerence

frequency for control of a 6 GHz mi.

crowava brick oscutator. The briCks

normally require an oscillator in the 90

to 108 MHz range, with some toler­

ances for oil-frequency operation. The

oscillator circuit shown here will work

from 90 to 110 MHz, and you can use it

w ilh any briCk that requires an external

oscillator.

Brick oscillators normally come with

an internal crystal circuit, but recent

surplus items do not have this feature.

1 picked up quite a few brand-new

6 GHz bricks, and presume others

did as well. Additionally, 1 have just

received some information about

a large quantity of surplus high pow­

er (lOW) 6 GHz equipment, and

I've written for details. I'll pass them

on as soon as I receive them. It's pos­

sible that the circuits might be adapt­

able to, or even describe part of , the

system.

The schematic diagram of a stan­

dard internal oscillator was developed

by reverse engineering, While other

circuits are available that would work,

we want one circuit and one set of

specifications for a standard crystal.

Crystals could then be ordered from

multiple sources. making reproducibili­

ty and frequency tolerances as close

as possible. By eliminating the wobble

in the main wheel, we can hold fre­

quency tolerances and stability to an
acceptable level. The International

Clystal Co. specification is #585132 for

a MS·54XQL (Frequency West) type of

brick oscillator.

C.L Houghton WB6JGP

San Diego Microwave Group

6345 Badger Lake

San Diego CA 92119

The 100 MHz
Overtone Oscillator
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NEW
Model

10·28

Visa, MC, CO D

± 20 Mhz@800Mhz:65db
± 20 Mhz@950Mhz:70db

10·2B·LP Low Power $109.95

CiLB ELEe I KONI\.;:)JNC.
151 Commerce Pkwy., Bult.lo, NY 14224

716-675·6740 9 to 4

Designed and
built in the USA
Value + Quality
from over 25years
in ATV.. .w60RG

With our all in one box TC70-1 70cm ATV Trans­
ceiver you can easi ly transmit and receive live action
co lor and sound video just like broadcast TV. Use
any home TV camera or VCR by plugging the com­
posite video and audio into the fro nt VHS 10 pin or
rear phono jacks. Add 7Qcm ante nna, coax, 13.8 Vdc
and TV set and you are on the air...it's that easy!

TC70·1 has> 1 watt p .e.p. with one xtal on 439.25, 434.0
or426.25 MHz, runs on 12-14 Vdc@ ,5A, and hot GaAsfel
downconverler lunes whole 420-450 MHz band down to
ch3. Shielded cabinet only 7x7x2.5", Transmitters sold
only 10 licensed amateurs, forlegal purposes , verified inthe
latest Callbook or with copy of license sent with order.

Call or write now fo r our complete ATV catalog
including downconverte rs, transceivers, linear
amps, and antennas for the 70, 33, & 230m bands.
(818) 447-4565 m-f 8am-5:30pm pst .

P.C, ELECTRONICS
25 22 Pax son Ln Arcadia CA 91006

SMILE! YOU'RE ON TV
~ On~

$329

CIRCLE 11 ON READ ER SERVICE CARD

- Up to 8 EPROM programmed messages
-Adjustable audio, speed & interval timer
- " 10 over voice inhibit"
- t owpower opt ion
- Modular design
· Message selection via binary input­
TTL levels

. Size: 2.71( 2.61( 0.7"

The 10-28 provides required station identification without troublesome
diode programming. The " 10 over voice inhibit" circuitry allows lor COUf '

teous operation by not allowing an 10until the next squelch closing.

The solution to most interference, intermod, and desense
problems in repealer systems.

- 40 to 1000 Mhz tuned to your frequency
- 5 large hel ical resonators
- Very high rejection
- t ownoise-high overload resistance
-8 db gain-ultimate rejection >80 db
- GaAs leI option (above 200 Mhz)
-ceeraluminum enclosure

Typical rejection: _N, BNC, and S0239 connector options
± 600 Khz @ 145 Mnz: 28db
±1.6 Mhz @220Mhz:40db(44dbGaAs)
± 5 Mhz@450Mhz:50db(60dbGaAs)

HIGH PERFORMANCE
PRESELECTOR·PREAMP

10·28 Wired/Tested 599,95..",

copies of mte design. A 10 GHz slot

antenna requi res several slots (about
six to a side) centered about the middle

0' the waveguide. The slots couple RF
out similar to the way a stacked

monopole antenna does.
Our microwave group is axpenrnent­

ing on omni antennas for both horizon­

tal and vertical polarization. The polar­
ization is aflected by the placement

(front. face, or side) of the slots in the
waveguide. Slot dimensions are criti­
cal, and while you can construct the

antenna at home, it requires care.
At present I don't know of any

company selling slot antennas for the
amateur budget. Commercial sicts

manufactured to mil-specs cost ac­
cordingly-sky high. I am in the pro­

cess of testing several variations on

the beacon slot antenna. and I' ll inform
you of results as they develop.

Mail-Box Material

Due to the large volume of mail
receive, next month this column will be

dedicated to questions and answers
from you, the readers. Going over
common problems with circuitry and

application , we should be able to

clear up some of the basic questions
you have subm itted to me. Future

columns will cover the 6 GHz system I

am building, and I will let you know

what I find out about the surplus 6 GHz

equipment.
Let me know about the systems and

trsquencies your construct ion projects
involve, and let me know if you have

any photos of them 'or the column.
This is your column , Write to me about

any ideas YOU'd like to see developed. I
hope you are as wild as I am about
building; it's a germ we need to spread
around. As always, I will answer ques­

t ions related to this and other VHFI
UHF or microwave items. For a prompt
reply, please send an SASE.73. Chuck

WB61GP lii

Emich), 10 Howard St., Buffalo NY

14206. tel. (716) 852·3711, will accept
orders for brass waveguide. Cost is

$6.50 a foot, plus shipping.

Two- to three-foot lengths are just
right for construction of teed systems

for dish antennas, with larger sections

used for low-loss home station runs.
For comparison, I used some 40 feet of

waveguide in my home slation on 10

GHz, putting all microwave hardware
and high power amplifiers ins ide the

shack for easy modifications and ad­

justment.

Emcom is currently developing a
cavity wavemeter for frequency dater­

mtnatlon (10 GHz) and has other mi­

crcweve-rereree projects in the mill. I

will provide details as I receive them.

Sell your product in 73 Magazine:
Call Dan Harper or Pamela Dass Today

800-225-5083

Flgufe4, SchematIc for the 100MHzoSclllatof. v tts 85 to 106 MHz, dependmgon
the frequency desired.

Mailbox Comments

Ed Cole AL7ES writes that he plans

to start 10 GHz operation when he reo

turns from his job in Valdez, Alaska. He
says he has collected several CG-1761

U couplers and an assortment of 1N23
type diodes to start construction with.

He has two military, surplus weather­

tight boxes that he gUlled to hold the 30

MHz IF preamp gunn control, CW lDer,

and a MAlCOM qunnprexer.

His home is in Hope , Alaska. With

Anchorage only 25 miles north over the
water, Ed plans line-of-siqht communi­

cations from the top of his tower to

Anchorage. Later, Ed wants to try a
shot across Cook Inlet , from Homer,
Alaska (1ooo·'oot Diamond Ridge), to
Kodiak Island, about 140 miles to the
south , Ed says it has been over f ifteen

years since he was last on microwave.

and he is looking forward to getting
back on.

Mike Saker in Gainsville, Florida,
writes that the local group is interested

in putting a beacon on a TV tower and
needs a set of plans for construction of
"omni 10 GHz antennas." Mike men­

tioned the slot antenna, and I sent him
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Number 24 on your Feedback card

BARTER 'N' BUY
Turn your old ham and compuler gear into cash now. Sure, you can wait lor a

hamlest to try and du mp it but you know you 'll gat a tar mora realist ic price if you have
il out where 100,000 acuve ham potential buyers can see It than the few hundred local
hams who come by a flea market table. Check your attic, garage. ceuar and closet
shelves and get cash lor your ham and compuler gear before irs 100 old 10sell. You
know you're nOIgoing to use il again, so why leave il for your widow 10throw out? That
stut! isn't getting any younger'

The 73 F/aa Markel , Baner 'n ' Buy, COSIS you peanuts (almost)-comes 1035_ a
word tor ind ividual (noncommercial) ads and $ 1.00 a word tor commercial ads, Don't
plan on lelling a long slory, Use abbreviations, cram il in. But be honest. There are
plenly of hams who love to tiK things , so if ueoesn't work, say so.

Make your list, count the words, including your call, address and phone number.
Include a check or your credil ca rd numbar and expiration. If you're placing a
commercial ad , include an additional phone number, separate from your ad

This is a monthly magazine, net a daily newspaper , so figure a couple months
before the action starts; then be prepared. f! you get too many calfs , you priced it o w,
If you don't gel many calis, too high.

So get busy, Blow the dust off, check everyth ing out, make sure il stil l works rig ht
and maybe you can help make a ham newcomer or rel ired oid ti mer happy with that
rig you 're not using now. Oryou might get busy on your computer and put toqether a
list of small gear/parts to send to those interested?

Send your ads end payment to the Barter 'n' Buy. Donna DiRusso. Forest Road,
Hancock NH 0344g endgel set tor Ihe phone calls

HAM RADIO KITS & ASSEMBLIES for vari·
ous OST& zaccnsteccncn anicles. We also
offer books and electronic componenlS. For
catalog, send legal size SASE w/45c postage
Or $1,0010 A & A Enlli""..ring , 2521 W, LaPa~
ma #K, Anaheim CA 92801, BNB259

OSLs TO ORDER. Vari..ty ot styles, colors,
card Slock, W4BPO QSLs, PO Drawer OX,
Cordova SC 29039 BNB260

THE DX 'ERS MAGAZINE Up-to-date, infOf­
malive, inter..sting, Compiled and edil..d by
Gus Browning W4BPO, OXCC Honor Roll
Cerlificate 2-4 , Send for lre9 sam~e and
subscripl ion intormation today. PO Orawer
OX, Cordova SC 29039 BNB261

AZDE N SERVICE by former lactory techni·
cian, Fasl tumalOund, PCS-300 NiCads
$36,95. Soothern Technologies Amaleur Ra·
dio, Inc" 10715 SW 190 SI. 119, MIami FL
33157. (305) 238- 3327, BNB262

DRAKE TR7 wlau . e.l,a . Ials MS7 Spk, All
mint PS7. AMP supply LKSOOZC used litt le:
Irequency counter mint: Coll ins 32·S3C .
Howard (717) 459~6243 aller 5 PM EDT.

BNB263

QSL CARDS_ Look good with top qua iity
printing, Choose Slandard designs or tUlly
customized cards , Better cards mean more
returns to you . Free brochure. samples.
Siamps appreciated. Chester OSLs, Dept A,
310 Comme rcial . Emporia KS 66801, or FAX
requestto(316)342-4705, BNB434

SUPERFAST MORSE CODE SUPEREASY.
Sublim inal cassette $10. LEARN MORSE
CODE iN 1 HOUR. Amazing new super..asy
technique , $10, Bolh $17, Moneyback guar.
antee. Free catalog: SASE, Bahr . O<lpt 73·4.
1196 CItrus, Palmbay FL 32905. BNB531

SB·220/221 OWNERS: 20 detailed mods
which include 160---8 meier operation. aSK,
+ enhanced p,S, 50% ,ebale for new mods
submi tted' 9 pages ot 3-500Z lech info, $11
postpa id .-Info. SASE, BOB KOZLAREK
WA2SOQ, 69 Memorial Plac... Elmwood Park
NJ 074Q7, BNB581

ROSS' $$$$ USED Oclober (ONLY) SPE.
CIALS: KENWOOD SM·2201BS8 $429.90.
AT-23O $179.90, TS-520S/WCWFL $479.90,
TR-3600AfTU35 $259.90, T$-I20S $439.90:
MFJ 984 $229.90, 989B $229.90: ICOM 751/
FL·44 $899.90, IC·761 $1,699 ,90; RP3010I
CABN . $899.90; COLLINS 30L1 (ROUND)
$999 90, 312B-4 $349.90. LOOKING FOR
SOMETHi NG NOT lISTEO?? CALL OR
SEND SASE., HAVE OVER 190 USED
ITEMS in slock. MENTION AO PRICES
CASH , FOBPAESTON HOURSTUESDAY~

FRIDAY 900 TO 6:00, 9:00--2:00 P,M, MON·
DAYS. CLOSEO SATUROAY !o SUNDAY
ROSS DISTRIBUTING COMPANY, 76

SOUTH STATE, PRESTON 1063263 (206)
652-Q83O. BNB654

WRITTEN EXAMS SUPEREAS Y. M..mory
aids from psychologisU..ngineer cut study'
time 50%, Novice, Tech, Gen: $7 each, Ad·
vanced, E.lra: $12 each. Moneyback guaran·
tee, Bahr, Dept 73·411 96C~rus , Palmbay FL
32905, BNB691

ROSS' $$$$ NEW (SOME OPEN BOX AND 1
OF A KIND) October (ONLY) SPECIALS:
KENWOOD TS·680S $929.90, TH·26AT
$279 .90, ICOM IC.Q4AT $279.90 , iC-765
$2399 .90; YAESU YC·500S $289 .99, FT·
711RH $359,99 , AEA PK64A1HFM $149,99.
MP·20 $49.99; ASTRON RS·12A $65.90, RS·
35M $149.90, AliNCO EP·2010 $69.99. EP­
2030 $99.99: CUBIC (SWAN) ASTRO·D
$1 499 .90 , RP T (REPEATER) $999 ,99;
COLLINS HF·380 +ACC 56,000.00, AC-2828
558,50 ; SANTEC ST·220UP 5249.90, ST.
440UP $245.99; ORAKE 7000E 5249.99. PS·
3 $79.90. SEND SASE, FOR USED, OPEN
BOX LIST and top 500 BEST SELLERS, ALL
l.T.O, (LIMITED TIME OFFER) LOOKING
FOR SOMETHING NOT lISTED??CALLOR
WRITE.Over9004 ham-related items in stock
tor immediate shipm..nt. M..nlion ad. Prices
cash. F.O,B, PRESTON, HOURS TUES·
DAY-FRIDAY 9:00 TO 6:00, 9:00-2:00 P,M.
MONDAYS. CLOSED SATURDAY !o SUN·
DAY. ROSS DISTRIBUTING COMPANY, 78
SOUTH STATE. PRESTON 10 83263. (208)
652-Q83O, BNB709

HAM RADlO REPAIR all makes, models. E. ·
perienced. reliab ie se",ice, Robert Hatl Elec­
t-omes. Box 280363, San Franc isco CA
94126-0363 (408)729-6200. BNB751

WANTED: Ham equipmenl and other proper_
ty, The Rad", Club at Junio, High SChool 22
NYC, Inc" is a nonprotit organization. grant·
..d 501(C)(3) status by the IRS, incorporated
wilh Ih.. goal of using the Iheme ot ham radio
to further and enhance the 9ducation of
young people nationwide. Your prOj)(lrlY do­
nation or tinancial support would be greatly
appre-cialedand aCknowledged WIth a ,ec9ipt
for your t.... deductible ccntnbcton. Meet
WB2JKJ and the " 22 Crew" on the class·
room net, dally. 1100-1230 UTC. 7,236 MHz,
Then from 1230 to 1900 On 21 ,395, C..lebrale
Ihe " 22 Crew" tenl h annive rsary by working
our special ..vent stahon. October 17_19 on
our regular l requencI"s and times, gel an in­
credibleOSL. Writ.. us al: PO Box 1052, New
York NY 10002, Round the clock Hotli""s:
VOICE (516)674~4072 . FAX (516) 674-9600

BNB762

" HAMLOG" COMPUTER PROGRAM Full
leatu res 1a modules. Auto.logs . 7·band
WAs/DXCC, Apple. IBM. CP/M. KAYPRO,
TANDY, CR8 $24.95. 73-KA1AWH, PB 2015,
Peabody MA 01960. BNB775

LAMBDA AMATEUR RADIO CLUB Inlerna­
tional amateur radio club tor gay and leSbian
hams. On-ai r skeds , monlhly newsierter, and
annual ga the ring at Dayton . (2 15) 978 ~

LARC. PO Box 24810, Philad.. lphia PA
19130. BNB612

HAM RADIO REPAIR CENTER, qual ity work·
manship. S~ id state or nee, all makes and
models. Also repair HF amplifiers, A_Z Elec·
tronic Repair, 3636 Easl, Indian School Rd"
Ph""nix A2 85018, (602} 95&-3024 BNB874

INEXPENSIVE HAM RADIO EQUIPMENT.
Send postage stamp fOf list. Jim Brady_
WA4DSO, 3037 Audrey Or.. Gastonia NC
28054 BNB890

WANTED : BUY & SELL All types at Electron
Tubes , Call toll free 1 (800) 421- 9397 or I
(812) 429- 9397. C !o N Electronics, Harold
BramSladl , 6104 Egg Lake Road, Hu90 MN
55036. BNB900

ELECTRON TUBES; All types & sizes. Trans­
mitting. rece iving, microwave . Large in­
ventory ~ same day shipping, Ask about our
3-5OOZ special Daily Electronics. PO Box
5029, Compton CA 90 224. (600) 346~

6667. BNB913

COMMODORE 64 HAM PROGR AM S- 8
disk stoes over 200 Ham programs $16.95
25c slamp getS unusual sollware Calalog oJ
Uti lities, Games. Adult and British Disks.
Horne·Spun Soltware. Box 1064-BB, Est..ro
FL 33928 BNB917

BATT ERY PACK REBUILDING: SEND
YOUR PACK / 48HR SERVICE.ICOM: BP2I
BP3IB P22 519.95, BP5 $25.95, BP71BP6
532.95, BP70 $29.95. KENWOOD: PB21
$1 5,95, PB21H $2 1,95, PB25126 524.95,
YAESU FNB9 519.95,FNB10 $23.95, FNB11
$27 .95, FNB41 4A $36.95. "U-DO-IT IN­
SERTS" ICOM: BP2 $17.50, BP3 $16,95,
BPS 522.95. BP718 $2750, BP22 $17.95,
BP70 $25.95, KENWOOD: PB21 512,95,
PB21H $18,95, PB24125126 $19,95, TEMPO:
Sl1214115 522,95, YAESU: FNB4/4A 532.95,
F NB9 $16, 95 . FNB10 $1 8 95. AZOEN'
519.95. " NEW PACKS" . ICOM: BPS $43.95,
BPS (BASE CHG ONLY) $39,95, YAESU:
FNB2 $19.95. FNB1 2 544.95. SANTEC: 1421
1200 522.95. FREE CATALOG. $3.00 ShIp­
ping/order. PA . 6%, VISA~MIC + $2. CU·
NARD, R.O. 6 Bo. 104, B9dford PA 15522,
(81 4)623--7000 BNB931

LONG WAVE 1750 METER products and kits
by Curry Communications. Please s..nd
SASE to 852 North Lima SI. , Burbank CA
91505. BNB932

SATELLITE MONTH LY AUDtO CODES I
(900) HOT-SHOT intend..d for I..sting only
$3.50percall BNB936

GROUNDING THE AMATEUR RADlO STA·
TION. Step·b y·step , 12·page ill usl rated
guide, Down 10 Eanh instrUclions" ONLY $7
ppd! KB4UGW's SHACK SOLUTIONS, PO
Box 561-s, Leeds AL35094-0581 . BNB940

HOME. BREW_PROJ ECTS LIST SASE
WB2EUF, Box 708, East Hampton NY 11937,

BNB943

WANTED IBM·PC/CLONE AND PACKET
equipment tor Russian amateur emergency
rad", se",ic9- ta. deductible, Dave Larsen
KK4WW. PO Box 341, Floyd VA 24091 (703)
763_3311/382_4458 BNB945

HAM RADIOS DON' Y DtEI They just get re­
paired by K-Gor Electronic Repair, Inc., 6154
Circle View Olive, Kansas Clly MO 641 18,
(816) 454-6700. BNB952

BANDMASTER QUADS. You've seen th9m
in OST. CO. 73. and Worldtadio. Find oul
why, UHF, VHF. HF, Free catak>g AAE, 3164
Cahaba Heighl s Rd , Birming ham AL 35243.
(205) 967~61 22. BNB955

WANTED; Pre· 1980 microcomputers and
publications for muse um KK4WW, Dave
Larsen, BlacksburgGroup, PO Bo. I ,BlaCks­
burg VA24063. (703)763-3311. BNB958

WANTED: Your h..lp donallng IBM·PC cion.. ,
technical and caubcoes for IARN 9mergency
radio servce in USSR. I wil l personal lydeliver

equip ment to UB5WE . David Lars.. n
KK4WW, (703)763-3311 BNB957

25_420 MHZ MILITARY AVIATION FRE·
QUENCY DIRECTORIES tor NORTH AMER­
ICA-over 20,000 n..wly res..arched listings,
Send SASE info to: tor·HAP3, Bo. 754, Flem·
ington NJ 06822-0754,(201)906-7134.

BNB958

BACK·PACKET Jump back -and-forth be­
tween packet rad'" and any MS·DOS aWlica·
hon with the press of a key, Source code
included, $19.95 to WA4APL, 6521 c-eee­
stone Place, Charloue NC 28213 BNB959

FREE Ham GOGpel T,ac1S. SASE, N3FTT,
5133Gramercy, Clillon Hts , PA 19018

BNB960

MacSAMUEL MORSE CODE TUTORIAL
SOFTWARE for the Macintosh. Speeds to 90
wpm. Standard or Fransworth mode, Ran·
dom characler and word g..neration , Random
QSO simulatIon. Aiso, send code from your
own te.t files. S..nd $22.00 plus $2,00 Sh ip­
ping and harldling to: Avant Syslems, PO Bo.
5437, Pillsburgh PA 15206. BNB962

WANTED: AUTHORS AND MANUSCRIPTS
Radio Amaleur Callbook, publ isher of the
world 's most comprehensive list ot dir..cto­
ries and teChnical books for ham radio ccere­
tors, is currenlly seeking potential authors
and manuscripts. If you are a licensed ama­
teu, and have published technical papers ,
conducted professional seminal1i or solved
importaet real·world problems in the tields 01
commercial and amat..ur radio; tel..vision
and sat..ll il.. broadcasling: andlOf tel..com­
municatlons: we would like to hear from you,
W.. invite you to submil your manuscript pro­
posal and oul lin9 tor review, For a complete
catalogue and Author Questionnaire, please
contact H..rb Nelson, Radio Amaleur Call·
book, 925 Sherwood Drive. Bo. 247 Lake
Bluff IL 60044 USA, telephone 1 (708)234­
6600.8:00 am.- 4:oop.m. COT BNB983

WANTED tor my Dreke R4C CW-@ers 1,5­
0 ,$--0 ,25,KeUling. 6 Krockhaus. 463 Bochuml
Germany. BNB964

KBI ZP CONTEST LOG_ (MSDOS) Latesl
version trom author, 4000 Contacts . Scores
15 conlesls, S..parate utili t ies program for
printoulS, etc . Unlimited ModesiBarlds, Data
compatible with your database 0( file pro­
gram. OSL inlormation. mail ing racers a
snap, Restore memory after power down .
Many .. . tras. Co mpuSe,v.. 73517,1054.
Shareware $5 . KEBE L, PO Bo. 2010C,
Sparks NV 89432 , BNB965

PRINTED CIRCUIT BOARDS for projects in
73, Ham Radio, OST, ARRL Handbook. Lisl
SASE. FAR Circuits. 18N640 Field c.. Dun­
de.. IL60118 BNB966

COLLINS KWM_2. PM-2 $450 Galaxy V.
VFO. stat"'n c<lnsole. 2000 amp, $275, Ken·
wood TS -430S, Astron RS-35A. $700
H..atti kit SA2500 auto ant..nna lun.. r w/
balun , 5235. ICOM IC·2GAT, 5300. Amplit ier
parts. much mor... SAS.E. KJ6KK, Box 898,
Pahrump NV 89041 , (702) 72 7~7 1 8 1,

BNB968

WANTED Kenwood TS -790A. WB8ERN.
4639 Beaun.. , Ludington MI. (616) 843-2162

BNB969

SLACK ENTERPRISES 2 METER J Condo
quad, shari low band ants & more, 12·page
t1yer$3.00. SLACK ENTERPRISES: 101 Roy­
al Park OIlV.. , Apt. 2H , Oakla nd Park FL
33309 BNB967

" Today' s People_ Barry Go ldwaler , "
Me..t amateur radio's ..Ider statesman Barry
G~dwater K7UGA in an inte",iew taped at
the Goldwater Ranch exclusiv..ly for hams,
leachers and amateur radio inslructors, See
Barry's station and;rnn te..n-int..",,,,wer Kelly
Howard N6PNY as she questions K7UGA on
career. family and amateur eeoc. 7 minutes
and in color on VHS- perlect fOf classroom
instruct"'n and radio club p,esenlation. Pro­
duced by the team that broughl you " The
New World 01 Amal..ur Rad"'," Only $19,95
plus $3,00 shipping/handling prepaid (no
COOs) to Bill PaSlernak WA61TF, 28197
Robin A.enue, Saugus CA 91350 BNB970
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Continued from page 32

Butternut
Verticals

Model HF6V

Butternut's HF
vert icals use

highesl·Q luning
circ uits (not lossy

t raps'] to outperlorm
ail mult iband designs

of comparable size'

MorseMan Plus

CIRCLE 14 ON READER SERVICE CARO

,
THE BEST JUST GOT BETTERl
MonoManPlua -THE premier Morse Code
trainer now incorporates moose support, Impro­
ved Farnsworth method. improved code teacher,
811 expanded information base and many more
newfeaturesl

,f/on;eMan Plus wi ll take the newcomer from
ground Ievello expert in record time! It is an ideal
trainer for the potential ham. MorseMan Plus is
great for licensed hams who want to upgrade · no
need to wrestle with code tapes or on the air prac­
uce when you can use any and all of the advanced
features on Morsel/an Pfus - a true random
character generator, r8l1dom word generator,
ASCII text fi le creale/send, true random callslgns,
true random FCCNEC type tests that keep track oi/
yoor progrese as well a8 a random, realillloo on­
the-air aso simulator that soundsjust like the real
thing! Plus many. many more options. I/onwr­
Man Plus even features CPU INDEPENDENT
TIMING $0 that you don't have 10 worry about
setting i1lor your computer'

Unlike other ON trainers, MorseMan Plus was
designed by a ON expert (NE4L) who knows what
ittakes to getto that high level of proficiency. Other
trainers don 't even come closet (Hundreds of
sat isfied users can't be wrong! ) You can get JIor.
_M8"Plus for $24.95 (plus $2.00 sth) PLUS
the neld ma;Of'update FREEl
If yOlJ want 10 becorn& • licensed ham. upgrade, or
[ust efIjoy ON then J/onUIM8" Plus is for yOlJ!
Give us a call at: 1-800-525-7235 and ardor yours
today, or order from OIJr BBS at (205)757-1348
(300-19200 baud -24 hOlJrs). VisalMCaocepied.

Model HF2V
· Pe s 'gned 10 ' the low-bond P Xer

oA" tomaliC banosw 'tc n,ng on 60 a nd
40 mete 'S

oAdd _on uM s '0< 160 aM 30 0< 2{1
me te..

· 60 . 40 , 30 . 20 15 aM 10 meter.
automat.c ba n<!sw'tc ~ lr>g

oM d _on k,t fo, 17 and 12 meters
a va,lab 'e now

· 26 It ra il

032 fee t ta ll . may t>e lOp load"" to'
add".on o' bandw'd '~

' /

OM1

Fo, mo' e ,nfo,m.l,on see yo,,' I'
de.~' 0' w"l~ 1o,. lr~ broch"re

,,
~ BUTTERNUT ELECTRONICS CO,

-~ 405 East Market, Lockhart, TX 78644

/

Tota ; P""". F,.,~hL he",,"

Ibp,,'" Sh,ppm1 0 """"."

$995

• Unique design reduces stz
but not performance.

• No lossy traps; fu ll
element radiates on
all bands.

• Turns with TV
ro tor

• 191bs.

COM MU NlCA.TIO NS

10 701 E. 106m St. Indpl• ., IN 46 256
Toll Flee 800·445·7717

_ V'M ~n.-± M"_<t.eTr.-ard a
~ ICOD sJ ,qhlly hLyr.er) ......0.-

FAX(317)849-~794 ' '"

NewAOR
Receiver

The HF5B "Butterfly"TM
A compact 2 Element Beam

tor 20·15·12·10 Meters
Operate As A Dipole on 17 Meters

- c on u n uo us coverage
. AM , FM, WIde band I' M,

LSB, USB, CW modes
· 4 Scan Banks,

Ptoglammable AttenuatIon
· Tu m ng increments a~ lo w
as 50Hz

- seercn WIth lock oul
. 15 front end tiltelS
· RS232 pOll buill m
· 25 Day Sauetecnon G UilIantee
Fullrefund 11 nol Satl~f led

«lncludes AC/DC powel GOld
Teles cope Antenna

. S,ze 3 117·H x 5 215'W x 7 7/8·0
Wt 21h tOoz

400 Channels.
100KHz to 2036MHz

IYOTE,
Pu s>! r HRu ....c Tu8 E 8 EFORE......~G SPUCE:>

PvC CEMEHr' --",

Figure 3. Placing the P VC tubing ,

ALL THE PARTS

~ :: )

Figure 4. The completed unit.

You will need 10 strip back the braid of the
coax about four inches to have enough room
to sec ure the ends 10 your clamps . After your
final adj ustment for minim um SWR, you
may wan! to trim some of this off for a litt le
neater look, It makes little di fference which
leg you attach the center co nductor of the
coax to , but I felt that there was a slight edge
in having the center conductor connected to
the long leg , When I was through playing,
that is the way I left it.

Adjusting the Antenna

Hook up a VH F SW R bridge between your
rig and the j -Pote. Try different settings of
the feed point and , of course , look fo r the
lowest SWR. r t ried everything I could think
of, from feeding at the end of the short leg to
sliding down 10 the bottom of the " J"loop
(thai is whe re I found the best SW R) . My
SWR is 1. 1: I at 146.00 M Hz, feeding ap­
proximately IwOinches up from the bottom of
the loop , or about four inches apart around
the loop . Even at the band edges, i.e. 144 and
14 8 MHz, the SWR is less than 2 : I .

A litt le embellishment that won't make the
antenna work any better, but wi ll mak e it look
more "factory" , is to add red plastic tubing
caps on the ends of each leg . Also you may
want to drill a small hole in the bottom of the
loop to let any moisture that might accumu­
late ins ide to drain out.

In th is day of cable TV , you should have
little trouble finding an old TV antenna. If
you don't have one yourself, ask a friend or a
neighbor-you ca n probably get one just for
laking it down . fII
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II is housed in weatherproof. mela­
mine-coated dia-cast aluminu m. and is
permanently tubricated to insure
maintenanre-free operation under all
climate conditions.

The SIJggeSIed retai l price for the G­
250 is $111 . Contact YS6$U USA,
17210 Edwards Road, C6rrifO$ CA
90701. (2 13) 404- 2 700. Or Circle
Reader Service No. 203.

maximizes parallel execution 01 host
processor and coprocessor instruction
streams. MNC is beheved 10 be the
fastest implementaliOn oflhe MININEC
algorilhm ever attempted on a~
aI computer.

MNC is offered as a S40 option tor
!he MN 3.5 antenna analysis program ,
MN 3.5. priced at$85. fealuresa three­
dimensional display of antenna ge­
ometry. Contact Brian Beezley K6Sn.
507* TBrkJ' se. Vista CA 92084. Or
circle Reader Service No. 206.

board from 6 p.m. to 8 a.m. CST Moo­
day through Friday, and 24 hours aday
Saturday and Sunday. Ot tler options
on the BBS inetude a message cenler
and the ability to upload and download
l iles.

To access the bulletin board. phone
(316)342-8818;300, 1200,2400 baud ,
8 bits , no parity, 1 start , 1 stop. For
more information , contac t Chester
OSL Cards, 3fO Commercial, Emporia
KS 66801 . (316) 342-8792. Or circle
Reader Service No . 207.

neeted 10 a microminiature plug and
socket.

The DC5-23 is priced al $60 and
comes with an illustrated brochure and
instruction sheet, and a one-year " no
hassle" warranty. Contact Communi­
cations Specialists, Inc.• 426 West Taft
A ....enue. Orange CA 92665·4296.
PhorIa (800) 854-0547 Of (71 4) 998­
3021, Of 24-hoor FAX (714) 974-3420.
Or Circle Reader Service No. 202.

BRIAN BEEZLEY K6STI
K6$TI has released a new MNC pro­

gram tor IBM<Ompatible computers.
MNC uses optlmired, hanc:k:oded as­
sembly language in the kernel code of
!he MININEC algorilhm. substantially
imprOVing pertormenca. Unlike com­
piter-generated code. MNC uses in­
line coprocessor instructions for maxi­
mum speed. tn addition, MNC makes
ful l use of the ol'Khip coprocessor
slack 10 minimile slow off-chip memo­
ry accesses. Where possible, MNC

YAESU
Yaesu USA has announced a naw

tighl -outy rOlator.lhe G-250, designed
for lighllO medium UHF. VHF and FM
radIO and television anlenna arrays tor
remote con trol operation. The con­
troller is a de$ktQp unit which provides
360° indicaliOn of actual anlenna cern­
pass dlfaction. Uke all Yaasu rotators,
the G-25O is designed 10 last a titet ima.

CHESTER aSL CARDS
Chester a Sl Cards now offers you

the abilil y to order QSl cards on·l ine
using Ihe ir new Bulletin Board System.
You can also monitor your order and
obtain current information regarding
shipping dates . By using the BBS, you
can save $5 on your order to help offset
the cost of your call. You can also re­
quest tree samples or order term pack­
ets. The only le rminal requirement is
the ability to display 80 columns and 24
lines. You may access the bull etin

COMMUNICATIONS
SPECIALISTS

Ever since the introduct ion ot digital
ccnuncc us tone-coded squelch sys­
tems, radio shops and hams have been
asking for an " aner market" manufac­
tured board . Now Communications
Specialists. tnc. is offering the DC5-23
Digital Encoder-Decoder, compatible
with alt DCS systems. This new board
is constructed using surface mount
technology. It measures just 1.36 " x
1.18' x 0.25" ,permitt ing installaliOn on
an mobile and most portable radios. All
industry-standard digital codes are
fie\d-i)rogrammable using simple PCB
iumpars. The board 's dasigfl uses a
crystaH:ontrotled CMOS microproces­
sor which permits operalion on 6 10 20
VOC at 8 mAoAll connections are made
with color-eoded jumper wires con-

1.23 Y

AC power from the user-supplied bat­
tery pack. Simple. manual switchover
ooereucn powers equipment during
blackouts tor extended periods, Fre­
quency-control to within ± 'h Hz lets
frequency-dependent equipment like
VCRs operate perfectly.

A heavy-<!uty 20 amp battery charger
recharges the battery ba nk when·
ever AC line power is present. A low·
voltage cutoff creon prevents the unit
Irom over-<!raining the batteries dur­
ing operation. The EPG-12OO teamres
lour AC cutlets and manual switch­
over !rom AC line power to inverter
operation. The rugged. no- mainle­
nance construction will give you
years ollrouble-Iree service.

The suggested relail price is $620.
Contact Tripp Lite, 500 N. Orleans,
Chicago IL 606104188. (3 12) 329­
' 777. Or cirCle Reader Service No.

"'"

lH 1BD LeR YHER

circuits They are designed to be used
in eilher a strain or compression IypfI

installation . Spiral ribs leI you wind
loading coils or traps right on the insu­
lator.

Hi-O Anl enna End Insutators are
available from rrest ham radio dealers
tor S4 per pair, For more inlormatiOn
contact Van Gorden Engineering. P.O.
Box 21305. S. Euclid OH 4412 1, (2 16)
481~90; FAX (216) 48 1-8329. Or c e­
cle Reader Service No. 205.

PRODUCT OF
THE MONTH
ARI/AMERICAN

RELIANCE
The AR-4700 from ARlIAm8fi.

can Reliance rnc. is a eceve­
ment . urop-proct hand-held
device that has all the 'ealures
and benefits of. bench-top LeR
meter at only 20% of the price. It
d isplays a last reading 01 induc­
tance. capaci18llC8 0# resistance
on ils 2000-c0unl. 3"., digit , liquid
crystal d isplay. II provides seven
inductance ranges from 200 ~H

10 200H . n ine capa c itance
ranges from 200 pF to 20 mF,
and eight resistance ranges from
2 ohms to 2'0 megohms. ofleriog
a mnimum resolutiOn of 1 mil­
liohm. In addillOfl . WIth its 0 fac­
tor fealure and 120 HlI l kHz les!
frequencies. the 4700 can be
used in the following applications: finding ooeos or shorts in transformers
and transmissiOn lines; capacitance and resistance measurements lor
surface-mount or chip-type components; precision measurements 01mil·
Iiohm applications; and phase cerecrco. mutual inductance, and rat io 01
turns lor transformers. There is a " low battery" warning with the built-in
LOBAT display. as well as dissipation lactor measurements . SMD or
chip-type component tesl probes are available.

The AR-470D is pnced et $250 . Contact ARVAmerican ReJjance. Inc..
9952 E. Baldwin Place. EI Monta CA 9 1731. (BIB) 5 75-5110; FAX (BIB)
575-0801. Or Circle Reader Service No. 2G1.

TRIPP LITE
The new Tripp ute EPG-12OO is a

solid-state, 12G VAC electronic power
generator designed to take the place of
gasoline-powered generators during
blackout conduicns. The EPG·12OO
provoes ciean, quiet, safe emergency
power in a compact uno! where the pol­
lution,lumesor noise of such a genera­
lor are unaec:eplable or impraclical. It
supplies up to 1200 watts of regulated

Compiled by Hope Currier

VAN GORDEN ENGINEERING
The Hi-Q antenna end Insulalors

from Van Gorden Engoneerong are
rugged and lighlwelghl . and have
h'9h d,electnc quaJ'hes and excellent
res istance to weather condit ions .
These insulalors can be used as
guy wire stra,n insulators. as end or
center insulators for antennas, lor
construct ing an tenna loading cone.
lor designing multiband traps. and
lor bu ild ing rolary inductors in tank

68 73 AmateutRadiO • OClober. 1990



OPTO Iambic Keyer

• Ult'a compact 5· x 5V." x 1'1:>" · OPTO
isolated ou tput . Ballery 0' DC powe,ed . FUll
lund ,on Iambic Keye' . Adiustable speed and

W<lfght . One Year Ace Systems Warranty

- See Your Ace Dealer -
• Amateur Electronics Supply
• Barry Electronics
• KJI Electronics
• Madison Electronics
• Oklahoma Comm. Center
• R. F. Enterprises
• R & L Electronics
• Rivendell Electronics

Ace Systems ' RD 1 • 8 o> 83 • Wilcox. PA 15870
(81 4) 965·5937

CIRCLE 83 ON READER SERVICE CARD

AMATEUR RADIO EQUIPMENT
CALL eml!Inc. 800-942-8873

For Your Best Price
Authorized dealer for (com, Kenwood, Yaesu,
ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF
Concepts, Hustler, Kantronics, Wilson, Diamond,
Ham-I0, Larsen, Wm. M. Nye, B&W, ARRL, Ameritron,

Epson, Farr Corner, DTK

1057 East 2100 South, Salt Lake City, VI 84106
801-467-8873

CiRCLE 343 ON READER SERVICE CARD

HENCO & HITACHI PRODUCTS
AT DISCOUNT PRICES

$495

0.1. ... '_
l ogto..'V'" 1""1
2.'S­
3Y' W.",,~

z­- .

Wide 80nd Signol Ge/'le,ala'i
SG ·9llOO

5129

Compact series Scopes

_v_,,,",,
,"­

T"i' ,."e. p'O'Iidt$ ",an, ' 0- t,JICl"'", ,""" .s CAT
Readoul, C"'O' ""'''''.001' {V-TOg~'106~166S),
~..quo'C)' Ct, Wiess). s" ..pI''''. AuIO" "O"'Il 00<1
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V-665 &OMHl D..al Trace ",,/Cursor $1,345
V-1()6.0 l00MHzDual Trace $1,425
V-1065 l00MHz DuaITrace wiCursor $1 ,695
'0'-1 065 IO(JMHz Duad reee " iCUfSOr $2,045
V-ll00A l00MHzOuad T'ace " iCursor $2.295
"',1150 15QMHzDuadT,ace wiC...-sor $2,175

COM PUTUS WITH THIS Kin
'"C,u DU· " . _ . _ """ ,• •-. Mot>'"

Mod. t
MM-8000

$1 29.00

RF F,.. '''''''''''~",

,~ .......""''' ''"'vo"""",, _
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F."_ ......s""" '"""" "'...","' ...
,,,.,, "" "",,......" """""

Jp.6iQ .." " An.loo; "'" " $111

WE NOW
CAIlRY

COMPlm LINE

0 '
FLUKE

MULlIMETERS
Modell

2'F EI3
ear •
25F 81
27F 8llS0~

73 806M, .­
nF • loki,.
CAU. FOl!

SPEC IAl PRICING

WE WILL NOT BE UNDERSOLD! C & S SALES INC 15 Oay Money Back Guarantea
UPS Sh,ppl ng :48 S'.,es 5'~ 1245 Rose'IOood. Dffrfltld. IL 60015 2 Year Warranty •.~"."""''''''_
(S10 Ma~ ) Il Res. 7% Tax~.IIiElil (800) 292-1711 l7081 541-0710 WRITE FOR FREE CATALOG

CIRCLE 356 ON RE"DER SERVICE C"RD

CIRCLE 113 ON READER SER\lICE CARD

AGood
QSl Card Will
Separate You
From the Crowd...

CHESTER QSL CARDS
310 Commercial
Emporia.
KS 66801

Stand out from the crowd with outs tanding
printing from one of America's toremcst OSLprinters.
Makeyour QSL card as unique as you are, Wefeature
lull co lor printing , art services, and UVgloss coating.

Contact us on our new BBS (see "NewProducts"
sect ion in this issue) or write us to request free
brochures andsamples (stamps appreciated).

Need Batteries?
Call the Experts

~~ E.H . Yost & Co .

- I
Mr. NICAD

MR. ' 7344 Tetlva Rd.

NitRO Sauk City , WI 53583
(608l 643-3194

FAX (608) 643-4439

NEW
SUPER BATTERY PACKS

for
ICOM , KENWOOD, YAESU

==c Call today for prices! [:;-:1
CIRCLE 114 ON READER SER\lICE cARO
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Ham Doings Around the World

Lisfings are free of charge as space permits . Please send us your Special
Event two months in advance of the issue you want it to appear in. For
example, it you want it toappear in the January issue. we should receive it by
October 31. Provide a clear. concise summary of the essential de/a j/s abour
your Special Event. Check. /HAMFESTS on our BBS (603-525-4438) lor
listings /hat were 100 tare to gel into publiCa/ion.

Visit the 73 booth at
,BodIOl'O. MA on Oct 13 & 14

.. Brooklyn Paril.. MN on OCt 27

PERRlS, CAl YM Lee De Forest AAC...
_ell by ... ~ AACs. _ spomer !he
R.......- County F.... at 18700 Lake Pem.
0.;..., Spef;.. Child•..,'s days and H......
capped day AdIl'\tSSlOl'l; 12 and ul'lde< ' ree,
aduIU ~_ c.n contlCt for $enior 's Oay and
' " _Talk in 145.240 down 6 , Contacts: Ruth
AntI RICh N6HIW, 41020 Benr"" Rd.• Hemer
eil 92343, (714) 767-7003. PKT BBS ad·
dr"n 6N6HIW tI K.A6J08 Donna Undwy
N60KS. (7 ' 4) 926- 4 106. Jim Cameron
KS6VBP, (714) 927-4555.

OCT6
PONCA CIT Y, OK The Kay Co ARC .
OIDAR and Cowley Co. ARC will pntly spon­
sor the Northern O+dahomaISoothern Kan' Q
SW~1 and 'IE Session. 'IE Exams atart
at 0930, alp~ Yo-Tech. W alk..... only
Bring Ot'\linal license and origina.l CSCe.
pi.... pho!OI:>JjiWAIof 11105lt dOcuments lot youl'
610 1omI ,$w~ starts at 1300 hours.,
the PonclI City Wporl. Commen;i;ll_ldorlI .
Tllik..non 146 ,97 <Jown Contact Iofarl< Br¥d
NSOGP. SO<l Fo&tet. Ponc8 Cif)' OK 74601 .
(.f05! 162_ U166

OCT6_7
WARAJNGT~. PA TM MT. 1uty VHF FtC.
Ine . _ ~ U. PKlr.-Ral 19th aMuIII
GeI ·T098'he<' __end ConIe<.nceIH......
fwt , n.. VHF C<:A""'."ca _ be hekl at II-.
WarrWlglon Motof Lodge sat. !Yom 9 AM-S
PM Cocktail hour and get-togelher al 6'30
PM 1I'l1lW PId<-Ral t10spItaIily $lJ1tII DontaoIr
at 7-30 P.... $16. Registration sa in advaroce
(by &tpI. 23rd). $ IOatthe door (oncludes Sun
fIN .......etl The Hospitality SuI\e _ be
open Friday _ing for eBlly amvals. ........
checkS payable to M! AIry VHF RadIO Club.
Inc .. and Mnd SASE 10; HAMAJ'totMA, PO
Sox 3fl, Solllh.mpion PA 18966. MOlel
Rellervetoons: (215}343---{)373. TM Sun. Flea
Markel will be Mid lrom 7 AM-. PM at 1M
BlICks Counly Drive-In Theat&.-. ra in or shine.
$.5 at lha door. no advance regiSlfat ion , Car.
lo.d speei.1 $8, Tailgat ing $8 pel space
(bring \'Ourownlable). Sel·up alB AM, Talk·in
on W3CCX 1. 6.52 104Hz.

HUNTlIotGTON. IN TI'Ia Hunllngt"" COUnty
Al'IS WIll sponsor rts . nnual Hemlest at ll'!e
PA L Club Ifom 8 AM _3PM. SeIIe<s saI-<lp.l
6 AM . F.... pa"'inll Handicap <OCC85S1bla
Ad....._ S3 50 adv.nce. I..( at I". door, 8 '
lables $$ on firsH:ome basis Tal k·in on
1.(6.0851,68$ and «89751"3975 , Contact
.hmCoo9yKC9GX. I752KochtHSt,. HunM(/'
Ion IN 46750

PARAMUS, NJ The Bergen ARA WlI spon.
_ a Harnlesl .. 6ergen ComI'nunirv CoIega
""'" 8 AM·2 PM. F.... adn" I lion lor buyafs
VE Ek..... /rom 7 AM _l 0 AM. VE 1XIntal;t.
f'afIJ At»Iy K21tAHP. 13-30 Edward sc. fC_
...... NJ 07410. (2OI) 796-6622. F.... park.
ing~ $7 pao- $p&CII. Tde.... on WVJ<R
146790 ConlacI Jjm Joyce K2Z0. 286
R " .. r 8/tId. No.• W6$l'WOOd NJ 0~7S
(20 1)664-6725

YCHKERS. NY T.... YonI<ers ARC w. 1loId
• Haml." . r.... 0< a/Iine. lrom 9 AM_3 PM at
tt..a Yonkar. "'un ic ip al Park Ing Garage ,
BlfY8rs admISSIon S5. under 12 lrea. Salla<s
$10 per space (bring 'fOUr own table). Set-<lP
.18 AM. No advance regislration. Talk·in on
1.(6,$2. 1. 6 86$ - Or 440.150- . Repeater:
WB2BNH Contact YA R.C.• PO Box 378,
CIIt1IIJC~ Slalion, YOIl~tlrs NY IQ7IO. (9 1.)
963---1021.

SPRINGFIELD, OH The Independenl Ra·
dio AllMX: . w ill hold lhe Eighlh Annual Ham­
lestJCompule' Expo from 8 AM_. PM, in·
doors at Ihe Cla,k Counly F.irgrounds.
AdmISSion is $.( in advance. S5 at lhe door.
wrth under 12 I ..... Tables are $6 advance. $1
1Il t .... door, T.lk';n on l a$,olS and 22a26
104Hz.Fo< ......ahO<\Iwrite''~IR.
dio Assoc.. PO 80x 523. Spnngheld OH
45501. or call Gtur1re WASP. (513,324-289l5.

H£R$HEY,PA TheC8nlral PA9WU.~

GrOU(l ... sponsot ItS Four1h AIv>uaiI CPUG
Computet~1eclronicsEIposition /rom 7 AM­
3 ·30 PM al w,. Nal ional Guard ArrrroIv.P~
oala , P<&-tegiaItatio ac:c:epIIId thrwgh Aug
3rd . Open 10. I'Iam radIO. flildronoca arid
OQtI'IClUfer lWlated groups. ConlaCl 0... Rat­
cMtfI. (717)238-54 I.; 8Mry long. (71 7)56&­
291a: An".,...y (Tony} DeDoNtlS St" (117)
53&·2056. r."., loo!1"..ed.... (717) 838­
78&3; The Oal. Factory. (117) 657-4'192 Of

49912a h<s. 8-N-13OOI12OOI2.(()().

OCT 13- 1&
AUGUSTA, GA Tile ARC 01~a ....1
sponso. l he A~gu5la HamlesllCompule.
Show . 1 I.... Augusta-Richmond Co. Civic
C.nler Sal from 9:30 AM- $ PM and Sun,
lrom 9;30 AM- 3 PM, OUldoor Flea Market
One tailgal ing spaca free. extra adjacenl
spaces$$. Sal·up at $ AM Sal, 7 AM on Sun,
Adm jasion $4 advance, $5 allhe door. Dealer
10 ' boot hs $040 ea Flea rna"'et B' tables $10
ea. Make checkS payable to Ameteu, A&doo
C lub 01 Augusta .nd mail 10 Jim Abercrom·
bie. PO Box 5!U3. Augusla GA 30906 (>f04)
790--7802. PrIHegislered VE Enmf al9 AM
Sat Walk~n VE Exams at I PM Sun, Send
.,.our completed 6 10 torm with check lo< sa .~

made payable to Al'IRlNEC to Don &liz
WBaIGK. 121 fCox Tru Dr.. Notlh Augusl.
SC 29841. lo< tfIe Sal. e ....... onIV· Pay lo<
$lJn .examattesthme Failedsat apPk-ants
may lake !he Sun. exam ,

8OXBOAO MA TN! New England Al'IAL
co".,,~>o" at Bo.boro. $pOllSOled by the
Federal_ 01 EllSIem Iolasaac:huseft Ama­
_ Radio " nocSatlOllS, ... be hald at tfIe
SharatOn 8o><bCln)Hotel on !he inIerMc:t_ 01
ATE .95 & 111, fIN Mar1<er opens 1Il 8 AM
eon-ttron al 9 AM. En_on.,,1 ....., YL
programs. Ekams both days. 2 ... Fox Hun!.
Talk· in on 2 101 -1&6 .61 . 14682. 223 .11• •
449 m and Boxboro repa.a18l' 146 67. Fo<
into cell WI THT. (6 17) 2tU- I()2.(

WEST PALM BEACH, FL The Palm BelICh
Repeater Assoc,'" hold Illeir Fourth Annual
Pal m Beach Counl y H amles l /Compul er
Show al II'!e Soul h Florida F.irg round!. RV
siles, Admission $4 advance. $5 al l.... door .
10' x 1$' booth $4$, 10' x 1O' booth $30 ,Bring
you' own tables, chairs. l able clothe and ex·
lenSKln cables, or pre-regisler for lables .,
$10, cha ira@ $l.W. Make chocks payable
and meil to: PBRA Haml8St. PO Box a61.
l . ka WMh Fl 33460, Talk·in on \.7,16$/
.165, Conlacl Hal Gai""n N4Utr , V"nding
Commiff...., 6332 T.II Cypress Cir.. la~..
WorTh n: 33463, (407) 439-C805.

OCT 1&
WEST FRIENDSHIP. '10 T.... Columbta
ARA. Inc.. ... hold its 1.lh Annu. CARA
H aml ell .1 Ihe How., d Counly Fair ·
grounds !rom 8 AIoII-3'30 PM. Gener.. ad­
miuion $5. unlic8losed SPOO"" and dIildr...
fr.. Ta9tong $10 pao- spa:a (ino:ludM 1
gaMfat aclmilsoon par space). Call (301'
997-5052. Tables. 14 • S20 Mdt. 5 0<
men $18 NidI fondu<:les 1 -.oor adll _
pao- taDllt), T........ on 1.(6 $2 aiIrlplex and
' . 7,1351.13$ "" r okad 10 222.32122392.
For info end re$(!n.-allons o:ont.,;t C.R.
~ WA3YOH. t:Io CAAA, PO Sox
91 f. Coo\imboa M(}2100M Aller $epI. 20. be­
lora mailino;J anvttmlI. call (301) 486-2609.
(30 " 76S-1IH 8. or 10 le. ... meluges. (30',
991-$(152.

SHELBY TOWNSHIP, 'II TheUtoca-S.....by
Emef9\lncv CommunicatIOns Asaoc. ARC
wIn hold • Swap & Shop from 8 AM _2 PM al
Ille EiSenhower High SC:hooI at 6500 25 MIle
Road. Adv8llCe lickets $2. $4 III I"" door 6'
lables $ 10 . Trunk sa les $$ , Talk ·jn on
1. 7.18 +- and CB CH 34. Send paymenl and
SASE to ArpBdR. Miklos WY8M. 3 180Ch.rd.
W.""n MI48tJ92. (313) 751-3804

WAUKESHA, WI Tile KatUe MOtaine RAC
Inc. WIll hold ils I2Ih Annual Ham/CompUler
Swapleslat tile Waukesha COUnly Exposition
~l... H""Y'I J & FT. Iforn 8 AM-l PM. Set·
up.t 6 AM. Tickets are $4 advaroce, $$ al tfIe
door Reserved lables $.5 lo< each 4' length,
AdmlSlion Iod<et reqUIred. Reserve tHIlora
Oct , 8. Exa..... by Badge< Examinera S&nd
SASE.d>eek payable 10KMRA Swapllest. PO
Sox2~. W. ukestla Wl53187-D276

OCT 19
VERONA, NY The MIlSOIOfI-Oneoda ARC
wiI hold VE Exams III the~
BOCES on Sprong Ao-d begoo • •"g" 7 PM,
AlI ..ums otIet8d. Tec:hnocian through EJlfra<:oat. $4 95 . Ta/f<.;n on 1&$.37. Con\aI:I VE
~ Popyadf WF2V. (315) 853-8974. or
QII1 146,79. 145.37. WF2'V . WA2TVE. or
POPYACK070PS20RADC.AF."'l.

OCT 19_21
EL PASO, TX Tile Thord AnnulI HAMFIE$­
TA ....be~by ..... EI PuoAAC.
Sun City ARC. Wesl Texas Repeater Assoc ,.
Bilingual ARC, and Chapler 6.( OCWA Th..
is an inlernationat elfair in co-operalion wllh
Mexico. which will allow Americ.ns attendIng
tne HAMFIESTA to enjoy $1'IoptI. holel$ and
Ihe race I rack in Jua'... . M..xico, For into
contaci W,J , Deragisch. 301 Ridgemonl
Drive. EI Paso rx 79912·5330, (9 15) 584_

""
OCT 20

SELMA. NC Tile Triangle East ARA w,lI
hold rts Second annual ARRl sanctOoned
Ham!esl al ille Smrthloeld Moose lodge lrom
8,30AM-3,30 PM. Sat-<lp . 16 4$AM. Admis­
sion: Adults $4 in advaroce. $.5 at I.... door.
Children under 12 Ifee Inside labIe.nd two
CI'IairI $6 . Outside space $3. Pre-<egoIIr.tion
required lo<VE Exams Send $4 ~.....,QOmo

p1elad 610 to rEARA H.mlflt. tIo VirIo»
y.~......vich. AA4M Y. 220 c.maoa Trail.
R.,.;gh NC276la. (919) tJa1-85 12(hMoioOO',...,
ORAY, TN The 1011l AIv>uaiI Tn-Cobes Ham­
fftl W. be held ,II the . ppalllChian F...
Groo.rn<ls. SpuOSOl s are !he KJng:sport. Bt810l
arid JoI'Inson Ci(y RadioClube. AV hooI<upe.
AdmissIOn $.5. Mail inquina$ lO PO Sox J682
CAS. JoMscn City TN 37f102,

GREENW OOD , NOYA SCO llA The
G,_,wooc! Al'IC. VE1WN, _ hold.".. Sao:­
ond Annual Ham Fleamarkef lrom 9 AM-3
PM.I G,IweI HalI, Admiasionis$2, Tall<.;non
146,$2 and 146.07167 104Hz. Contact~
Pel~ VEI VCl , Greenwood ARC. PO Sox
63. GnHlnwoOO Neva Scctia. Canada BOP
,"0

OCT 21
STIRLING, NJ Tile Tn·County RadIO AI·
lMX:, willho4d e Hamlest/Flaa Markal from 8
AM_2 PM, Teka Valley Rd . 10 Passaic Town.
ship Communily Center , Admisaion $3, chil·
d'en under 12 eee (wilh p.arent). Limi ted re·
lIerved lailgaling. Wh....lch.ir .ccessible,
Tables $8; wrth AC. $ 10. Tatk·in on 1. 7,25$/
,8$$. 146,5.2 , For 'eservalions: DicI< Fr.n~hn

W2€UF. 23 S/lilWfl6(l Road. Cr.nford NJ
07016. (201J27fH>522,

CENTRAU A, IL Tile Centraka Wor"'"AI­
IOC " Inc., wiI hold iIa annual HamlMII at I....
Kaskaskia CoIege Gymnasium beg".... og ..
8 AIoII . Sel-up ill 1 AM . Flea Markel~
(onduding one !able). $5 , FIN partung, M
"lissicA'Prile ticketa $2 NidI or 3IS5. TeIk.;n
on '.7.27187 and 4A.321«8.2 .... lOCker
~ wrIh an SASE 10~ WirMIrIas
Assoc.• Jnc.• HamI9st TOCl<eIS. PO Sox 1166.
CatNrW fl 62801 Fo< info c:aI Bud KJng
WA9U. (618)532--6606. o<_to CWA. 1nI::.
at tfIe above address

BENSALEM.PA ThePeMW......Auoo::.
... sponsor Trade les1 '90 1Il!he Yew Alhlal·
oc Field beginning at 6 A... . Sal-<lpIf 6'30 AM,
Admission 53. $7 par canoed. Kida 12 and
Underffee. Spaces $.5 , "'uhople Ij)aCn gusr·
anleedbyadvancepaymenl ,VE E. .....,T....
galing. Talk" n on 146,5.2 and 1&6,92$1.325.
Send checks w;lh SASE 10 PWA 1rade"'"
'90. PO Sox l·734. langhome PA 19047, Fo<
inlo c.1I Slave al (2 15) 752- 1202.

OCT27
BROOKLYN PARK. MN The S,. l lI ennual
H. mlesl Minnesota & Compuler Expo will be
Ileld allhe Hen....pin Teehnical COl. I, om
7'30 AM_3 PM. AdmiSSKln 1..(50 advance. $6
on Ihe day of tile show . VE Eume. no w.,~·

ins , Pr...egisl&.- by lIendjng SASE. compIet.
ed 8\0 torm. pholocopies of cu"enllic:ensa
.nd IXlde c:recld plus sa ,~ (payable 10Al'IRL­
VEC) 10: VE' E-ams. Jerry Jansen WTftV.
10900 Ewing Ave. 5 .• 8'oom"'9'on MN
55431. (6121 888-6 /81. Aaamarkat lIbles.

....... ¥ea. $18 aadI. ael-up 630 2nd
1Ioor. lui table $12 NidI. set-up 1 , Hal-
way. lultaDllt$6 NidI . ser-up7 AM Hatway.
halllabIe. $6. aadI . You muall'l;tve an .,...,.
soon lOCker 10 display in the lIaamerI<et .....
Iol.a>:imum of • lIbles pao- ..... WI mM1 area.
No limll in olr- ."tll, Send SASE -...th
check payable 10Ham,.,~ & Corn­
J)<JIfIr Expo . 10: Hamllest M_ & Com­
{NIer Expo. Sox 559fJ. HopI<ifts MN 553&3

OCT 28
CROMWELl., CT TI'Ie Mod<llasex ARS/Cono
neclocut AR Emergency Service. wrth Ille
Cromwell Middle S<:hooI ARC. WIn hold a
HamlllSl al the Cr.....-I Middle S<:hooI be­
9inning al 9 AM Sal-UP al 7 AM. eon.lion $A
adults . undet- 12 I.... VE Eums into: Ed
Kerns KN9Y (203) 342 -4300, Talk·in on
' . 7.091 .69 , 4.4625'.49 625, FM l implex:
146,$2 104Hz. For gene'a1 inlo: Jac~ Chapman
WAl K. (203) 347-8745 or (203) 34 7-1 134:
Bnan 8allles WA IYUA. (203) 668- 1541 or
(203) CALL-YUA FOf IIDIot r_rvatlOl'll call
Jac~ WAlK al the above numbers, or K.thy
Altison KA1RWY. (203) 7.(2-"27)

SPECIAL EVENT STAnONS
OC T 6_7

COLOMBUS, ott The Columbua ARA WlI
operate Station WSTO in<:onjUnct_ wrIh .....
CoIumhus USA Feslrval. The 1MIt1¥.. saluf...
Ih.. Clly 01 Columbus .nd I..... Explor .
Chiislupl>e< Columbus. Tima: Sal oooaz­
20WXlZ Sun. WSTO WlI operllle sse at ."..
IestlVaI /rom sat 15OOl-0300Z Sun.• and
/rom 15OOl-2oWXlZ Sun F.-.quenc:in 7.2.«1.
1.3010.21.375. :28.500"'Hz Call~
:1 10 kHz). Exc;hange nama. OTH....., signal
18jX1rt. Co"."e."....lI... OSL to all who cee­
_ WSTO conlaCf and all SWLI whoCOIIII'TTI
Ilearing WSTO. Ger111ocat 10 ...,1....... who
contact. and SWla who If IallSl 10
ColumDus stations. WO,II.I"'lI WSTO equals
six <:onlacts; each band eounla separalely.
Pleque awarded 10 Ille slalion tIlal conlacts
the rnoslColumbus stallOl'll . -'dI:Ir_ IorQSL
. nd Log submission: Roger DzW'Offczy~

W82f'1G. 283Easllongview A..... Columbus
0I-I.f3202, USA. Send an SASE ($I poslage
0< 1 IRC) lor OSL and cer1ilkale. Use 9 " x 12"
envelope tor unlolded Cefflflc.le, OtIlafwille
use #10 envelope

OCT 13
BOY SCOUT CAMPOREE STATlCH The
Lockheed ARC and me Wesl Valley Al'IA. in
conjunction wilh Ihe Santa Clara Counly
Council. will operale Stahon WA6G FY Ifom
10 AM _5 P... POT, to inlrodU<:e Amaleur R••
dio to Ille $.OOO+- eo.,. SOOuta who wit be
par1icipating in I.... Campor... Fraquenctes'
1•.23.21.35.384 104Hz. Send a 9 . 12 SASE
10: Brian o.vis KJ6WH. 3461 F..... Dr.. SBn
Jo6eCA 95124

OCT 13 _14
HARUI'tGEN, TX 11'1e South Tex. Al'IS
and tfIe CAE Ghost SQuadron. WlI oper.te
Stillion NSCAF Sat, and $un, from 9 AM--8
PM !oc;II_.10 c.letlr_ tfIe Coo"*""lIle
All Foroe AIv>uaiI All Show. Atfaftlpts wiI be
......lOconta::f_aI oI the 'NWl1 airl:taft in
..... CAF inventory . Lis*en lor 6-211. 6-17. 6­
25, P~I . P..o.IIlC.F~: sse lof26O,
21260. 28&6ll kHz. For apeciaI OSL p/'IoIo 01
the 6-25, send your OSL and SASE 10 Dr.
David Woo/wea.", !C5RAV. 2210 S. rr~
shine 51"".HaI1tngIHI TX 78$50

OCT 17 _19
NEW YORK, NY T.... RadIO Club 01 Jun.....
High SC:hooI 22 will oper.le WB:2JKJ daifjl
from 1100-1900 UTC 10 commerTlOO'.le llle
10th Ann....raary of t.... Club. and EdllCalion
Ihru Communication. Frequencilll: 7.238 and
21,395 MHZ, For an OUlrageouS eard, con·
tacts and SWLs mey QSt 10: 1118 22 Crew.
PO Box 1052, New York. NY 10002.

OCT 31 _NOV ,
fRANKEN STEIN, 1010 The M+d ·MQ ARC
will operale woeo ' rom 2100Z Wed,_1 4002
Thur. in celebration of Halloween. Frequen­
cies: 35 kHz up Ifom II'Ia boltom of t.... CWo
Novice. and General pI'Ione subbanltl Fo<
certificale. send OSL and SASE 10NIlKurIOI1
NlJUH. 12 13 E Oun~lorI . Jetletwln City MO
65 '01.
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Motorola Catalog $10­
refundable with purchase.

PROCOMM
1948 Coventry Ct.

Thousand Oaks , CA 91362
Phone: 805-497-2397

The
SUPERCONE

PLUS
TXlRX, HF, VHF, UHF
and Microwave bands

,

MOTOROLA RADIUS
• For the discriminating amateu r involved in

commercial communications as well. Meet
significantly l ig hter commercial specs!

• Up to 40% discount.
• 3 year warranty by Motorola, an added yea r

provided by Procomm.
• Mobiles/handhelds and accessories 10 meet

you r amateur/commercial needs
simultaneously.

SUPERCONETM
$99.95

I AARLapproved, 13 reviewinApril 1989and
Moniloring Times reviewinAugust 1989

I Ideal forindoor/outdoor use
I Use eitherstand ing on rad ials or SO' inthe air
I Only zbs,rugged construction, no hollow

tubing, US made, Sminutes to assemble
• Expandable to lX/RXon all HF bands

(Supercone Plus), no added radials needed,
ideal torall transceivers, scanners

I Full money backguarantee

PROCOMM
105-497-2397

"'

The Wideband
SUPERCONE

ANTENNA
TXlRX, 10 meter, VHF,

UHF and Microwave bands

••••••••••••••••••••••• •• •• •• •• •• ••m'"'' •
• Ken....ceo. Icom & Yaesu Equ ipment & most Amateur .
• Radio Products' leom authorized deater! •

• "i!UTIIOIili •
• Optimized Ahgnment Serv ice instatlation of IRCI •
• & Fox Tango Crystal Filters •
• Enhancement Kits Authorized.
• Tuning Upgrades Kenwood.
• Ban k Control l"rs Service.
• Wa serv,C" ....hat ....a Sail Center •• •• Ii'I""'.," •
• 8 & 10 Pole International Rad'" & Fa> Tango Crysta l .
• Filters for Icom, Ken....ood & v sesut F, Tango Filters .
• also for Drake, Collins & Heath , •

• •
• Icom, Kenwood, vaeeu Separate Ne....sletters . just .
• $1 t .OO annualiy. Yearsol BaCk Issues. •
• Back jusse Inde>- $4,00. User's Supplements. •

• •• •• FCC ajlproved. starling at $429.00 •
• IBM Ham Public Domain see....are al 53.00perdisk •
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Arnis Johnson NtBAC
10J Old Homestead Hwy_
N. Swanzey, NH 03431

Notes from FN42
More sad news. Peter Strauss

ZS6ET, 73's Hambassador to the Re­
public of Scuth Afn'ca , died in 8 light
plane accident onJuly 30. According to
8 quick FAX from Phil Gray KAnwQ.
Hambassador for Mozambique, a mes­
saga from an SARI.. representative
said that Peter was apparenrfy taking a
tast tor his pilot 's license wtlert he was
lorced to lake off snor landing and
crashed in the process. Peter was also
a Councillor for the South African Ra­
dio I..eague.

With the dearh several months ago
of Ken Gott VK3AKU, Hambassador
from Australia and Awards Manager
tor the WIA, this INves another hole in
our 73 representatiOn. Peter and Ken
were two of our most prolific axre­
spondants. and _ wif1 miss both 01
them . See the South Africa portiOn of
this column for Peter 's last report.

Limon. cotoaao: tn las t month's
column, I wrote about the tornado
hittmg Limon, staling that the news
repons did not mentiOn ham involve­
ment, I've rBC8ived some rBSpOflS41S
aboc.Jt the " Limon Disaster, " as it is
no..- called in Cokx8do. One person
bB/>8VfId I was saying that IoeBI hams
were not prepared tor or involved in
the emergency. Careful reading shows
that I was asking questions, not
making sta tements. I jus t didn't
know whether hams were involved
or not, and I asked for information.
The major TV networks, CNN, and
wire-$MViC9 reports did not mentiOn
hamsataH.

The responses I received from hams
advised me that they were the first to
report the tornado to others outside the
area, and that they took a vel)' active
part in disaster communications.
Bravo! But I heard nothing of these
facts on fhe East Coasf . I just wish that
the national TV networlcs and wire-ser­
viCeS had been in formed of ham in­
volvement, or it they were itIformed,
that theyhadbroadcsstedthi$ itIforma­
tiOn.

Edie Sheffield KA, MQA, Section
Manager of the ARRI.. for Colorado,
wrote me about the massive effort
hams played in the Limon Disaster
(see " Ro und up, " belo w) , THEY
PLANNED, THEY PREPARED, AND
THEY WERE READYI

Checking The ARRL Repeater Di­
rectory. I discovered that there are two

2-meter repealers located in Genoa,
iusl east of Limon No slight intended
to the owners and users of those re­
pealers. Again, the only stalement I
made was thai ham involvement didn't
make the national news.

_ Amis N l BAC

edited by G.G.G.

Roundup

Japtln From The JARI.. News. Ac­
axding to an investigation by the M,n­
ist ry of Posls and Communicalioos,
amaleur radio eteuons totalled an
amazing 1,027,101 as of March 3 1,
1990, passing the mill ion mark lor the
Hrst nme. In March 1970,lhe total was
100,000. Compared to last year, me
rate ol increase was 12%. 110,OOO new
amaleur radio stations wen! on the air,
the largest inctease ever.

Swaden From Radio Sweden .
Anhur Cushen has updated hiS book,
RadiO Listeners Guide, from 1988 10 a
new 1990 edition. The new edition in­
cludes coverage 01 New Zeela nd'S
new sho rtwave service, Printer Dis­
abled Radio, New Zealand and Aus·
Iralian medium wave stalions revisited,
and updated information on sunSj)Ols,
)amming, woOd time, and pirale radio.

You can order this 11&page book (in
A4 format) lrom Giller Shortwave , Boll'
239, Park Ridge NJ 07656, USA. Cost
i s $18 U.S. In Au strali a and New
Zealand, you can order Irom Arthur
Cushen Publications, 21 2 Earn SI" In­
vercargill, New Zealand , cost is 22
Au stral ian dollars or 24 .20 N ew
Zealand dollars.

USAICoIorado From Edie Sheffield
KAeMQA, on AMATEUR RADIO AND
THE LIMON,COLORADO, TORNADO
(edited for space) .

During the evening of June 6th, a
deva stat ing rcmeec swepl through
Limon, Colorado, and virtuall y de­
stroyed all communication ... , The
Severe Weather Net (SW) spoilers had
been !racking the storms since 1 p.m.
with nets in both Denver and the coo­
rado Springs areas.

Trained amateur radio weather Sj)OI­

tera were covering the possible danger
areas. and Tim Samaras WJeG , with
his ATV camera, sent l ive pic tures
back 10 the National Weath er Service
in Denver . Aller Limon radar was
knocked oot by the tornado, the spoi­

lers provided the earty reports and ~
caliOns of several other lornados.

Limon is about 75 miles from Denver
and jusl a bi l closer 10 Colorado
Springs. Pete Peterson NfAFR from
Arriba was me lirst amateur on the
scene, less than 30 minutes alter the
tornado hit, closely followed by Norm
Michaels KA0EFF Irom Flagler. [Tlte
tatter is] the EC (Emergency Coordina·
tor) lor Linco ln, K it Carson , and
Cheyenne counties. Other early arriv­
ing eastern plains tlams included Buck
Rodgers WA'OGJ and Keith Bowhan
WIlOGM 01 Genoa , and George Saum
KeGS of Agate.

The Rocky Mounlain Division Vice
Director, Bill Shellield KQ0J was alert­
ed by David Richendifer W00HNQ Ihat
the Colorado State Palrol was request­
ing Amateur Radio operators in Limon.

Bi" al&rted the Emergency Coordina­
tors 0 1Denver, Jetllrvin KBeCHT and
Mike Stansberry KITER of Colorado
Springs, and within an hour of the lor­
neoc. amateurs were en route 10 limon
from Denver and Colorado Spr ings.

During the l irst hours following lhe
tornado, amateur radio operators han­
dled priority messages for the Limon
Police, the Lincoln County Sherill, the
Colorado State Patrol, and other fire and
rescue groups; amaleur radio commun­
icarions were set up at both the Mile Hi
Red Cross and the Pikes Peak Red
Cross around the clock, provid ing
emergency and health and welfare
communications in and out ctthe area.

The second day a fresh batch 01am­
ateurs arrived at Limon, including Bob
Ragain WB4ETT, DEC, Jim Lommen
KC7QY. EC for Arapahoe County, and
Bob Hitchens K8VOC , EC lor Douglas
County. By Friday, June 8th, priOrity
communications were winding down
and me amateur radio operators were
concentrating on health and welfare
tratlic along wilh coordinating ccmmu­
nical ions lor the Red Cross, Salvation
Army , eOO the NWS radar station in
Limon.

The P,kes Peak 2 meter repeater
WIVNE was the only usable repeater
lrom Limon. The Hugo repealer wenl
oul with the storm and Denver re­
pealers and Olher Colorado Springs
repeaters were not reachable. Mike
K0TEA Iried to coordinate packet, bUl
the distance was 100 great lor the COS
digi to work effectively, so health and
welfare traffIC was passed on HF and
450 MHz along with 2 meters .

The following is a partial list ing of
some 01 the amaleurs involved during
this communicalions effort.
NeAFA, NeAMP, NIlBOH, N0CVR,
NeDWT, N5EZ l , N0FDA, N0IEA,
N01EM , N01KF, N010N, NtllZQ, N0KIC,
N0KRW, N0JAA, N0JLH, N0lBl ,
WIlBEG, W0DGM, WIlDUM, W3TMR,
«ces.KOIJ, KTeH, K,ZL, NxeE,
NWIJ, WGIlN, WJIG, WReS, WUIlN,
wevr K4UBU, KC70Y, K8VOC,
KIlPG M, K,PGU, KIlO6A, K'TER,
KIlWIQ, KIUEM, KClTR, KDeNT,
Al7GQ, KA3HBK, KA7EEJ, KA7JOR,
KC4KGS, KA0EFF, KA0EFM ,
KA0JEA, KA0MQA, KB0ADH,
KB0AOG, KB0CHT, KB0FNM,
KDeUE, WB4ETI, WB6YXD.
WAIlDGJ, WDeHNQ, WAI MNL.
WBeMPH, WAITAV. WBITUB,
WAIULE, WA.VNP.

There were so many errerecrs in­
volved Irom the Front Range of Colora­
do thai it is dill,cult to have a complele
list 01 all of their names and calls. But
every amateur is to be commended for
the exceneot job done in this disaster.
The distance traveled each day to
provide the many man-hours of c0m­

munications was a tremenclous ellort,
and the sereces provided have shown
10 the public aoctc local and state alii­
cats the value of amateur radio and our
capability for establishing and main­
taining an effective emergency com­
mcmceucns network with in our own
state of Colorado. {Edie Sheffield,
KA0MQA, t444 Roslyn St., Denver CO
802201

HONG KONG

Philip J . Weaver VS6CT
Flat39C Two Parle Towers
1 KingsRoBd

Hong-'
Nearty e year h.asetapse<l since I last

M Ole a eote from Hong Kong . During
lhattime I moved from the oIcI fla t I had
been in lor me last 13 years. I now
reside on the lOP ucce 01 a 39-S10ry
apartment block and it has taken me
nearly a year 10 get Ihe antennas in the
pholograph up and running, wilh the
help 01 Bre ll VS68G who shares with
me. [WOW' Whal a IoeBtionr]

Amateur act ivi ty in Hong Kong
thrives end as of July we have 972 N­
censed amateurs in Hong Kong. 741
are Class " B" licenses, which was firsl
inl roduced in April 1982, and 231 are
Class " A" licenses . The majority 01
Class "B" holders are very aclive on 2
and 6 met8fS, and as such there has

been considerable activity out of Hong
Kong on 6 with qu ite a few firsts on 6
into Europe .

The Telecommunications section of
the Post orsce. which handles all ama­
teur radio licensing in Hong Kong, has
once again moved its emcee. Now iI's
located on Ihe 19th nocrcnne Sincere
Buitding in Des VoeUIr Road Central in
Hong Kong.

The issue 01 reciprocal and visilor's
licenses ere still as swilt as always. and
proYided you come in with the right
documentation, you can expect a call
and receipt for the license fee (HK
$150) to enable you to operate legally
wil hin 30 minutes. II you are not sure
whal is required or where to go, ca ll me
when you gel into Hong Kong. Be sure
that you bring your original license lor
the PM(; people to see.

The Hong Kong Amateur Radio
Transmill ing Society (HARTS) still
meets on the second Tuesday of every
manlh al 1900 in the Volunleer OtIicefs
Mess on the 2nd IIoor 01 Beaconsfield
House, next door lo the Hilton Hotel. All
guests are very welcome. The on ly
other Society is the English language
Amaleu r Radio Transmill ing Society
(ELARCS). whose aim is to look alter
the interests of the expatnate commu­
nily. 1I meets quanerly wilh a dinner,
usually in one 01 Hong Kong's Yachl
Clubs. For inlormatioo call me on ar­
rival at 887-6366, or wrile before you
come and I can ten you when and
where we shall next be meeling. Our
annual dinner this year will probably be
helcl about the 6th 01 December, and
we woulcl welcome any overseas vili­
lars who may be in town.

I have had many inqUiries as to what
has happened 10 our 10 meter beacon
which normally operaleS on 28.290.
We had some bad luck on site and it is
taking longer than expect ed to gel it all
up and running. However, the 6 meter
beacon on 50,075 has been operating
withouf a break lor many years now.
We hope that the 10 meter beacon will

73 Amateur Radio • October, 1990 73



------------------------ 1

PhotoA. Philip WealfElf V$6CTand his antenna. He now lives on th$ lop (Joorol a

39-sfOtY apartmrmt block in Hong Kong.

lions in the 70cm band proIIide access
to the worldwide packet BBS network
and local communications. Voice c0m­

munication via an allocatIOn on the 10
meter band encourages experimenta·
toon WIth antennae and home-bt'ewmg
by converling CB radios and modifying
CB antennas. etc.. al very little cost.
Regional communication via CW and
data (Rnv and PACKET) in the 10
MHz band will permit the Novices in
South Africa to communicate across
the borders.

In order to implement the main ob­
jectives (low entry age, easy technical
exam and HF slices) concessions re­
garding the permissible output power
had 10 be made 15 wails modulation
and 20 wans PEP}. The resultant li­
cence structure may be a modet for
many other deVeloping countries in.
tending 10 make a serious effort in the
promotion of amateur radio. US ama­
leurs should f'lOl lorget that there are
slill many countnes in AfJica wilh only
one licence grade, daling back ­1oסס10

nial days, effect ively excluding local
nationals from the amateur service in
these countries.

The new South Afr ican Novice

teur operation by means of a global
multilateral operating agreement.

The Ihird rceoce grade introduced in
South Africa is not CEPT<Ompatib!e in
many aspects. but aimed to promole
electronics and telecommunications in
a wide sense amongst young people.
The 5 words per minute has been intro­
duced in order to comply with the Inter·
national Telecommunications Union
(ITU) requiremenl that radio amateurs
intending to operate below 30 MHz
must be able to send and rec eive
Morse code. The speed is left 10 the
individual administration. The new li­
cence reduced the minimum en trance

age from 16 to 12 years. II was expen­
enced that the age limit posed a prob­
tem in particular at a tune when sctQ.

ars were preparing for University
entrance exams or high school final
exams. Th,s resulted often in opposi­
lion from paronls who perceived !he
radio amateur exam as a " d istraclion"
10 their children.

In order to make the new licence et­
tractive 10 the potential radio amateur.
significant freq uencies and operat ing
modes have been included. Voice
comrnurucanon end data communica-

ad in 1989. A pHlpOsat outlining the
framework !of the new licence grade
and suggested frequency ranges had
been presenled by the SARl nego!liIt·
ing team directly to the Postmaster
Gen9fal and senior officials of the li­
cence authority.

South African radio amateurs had
until recently only two licence grades:
A- full (all priVileges incl uded) ZS li­
cence requiring a lechnical. multiple
choice exam and 12 words per minute
Morse test , and a restricted ZR licence
of the same technical exam level, but
without any Morse test. The introduc·
tion 01 the restricted licence (no code
licence) more than 20 years ago 8S 8
second liCence dass mainlaif'led cern­
patibility with the licence grades in
mosI of Europe and the Far Easl (ex­
cept, e.g., Japan and the USA).

Today, tremendous progress has
been made in the arena of internatiQrlal
licence compatibility. Many member
counlries of CEPT, an umbrella organi­
sation of European 'reteccmmcoce­
tions Authorities, no longer requ ire
written applications from foreign radio
amat eurs 01 signatory countries, and
Ihey permil mobile and portable erne-

his Iil::ense 10 me with the dates of the
planned visit .

News from Lalvia: I was told that Yl
portable callsigns are also being is­
sued. Toob\ain lhem, write 10 The M,n.
etee of Communications, Riga, Lalvia.
and enclose a copy of your amateur
radio lieense.

That's all Irom l Ithuania at the m0­

ment. I hope 10 see many of you at the
Conference in June.

The new South African radIO ama·
teur novice licence became a realilyfor
South Africa in June 1990. Negot ia·
tons between the administration and
the South Af rican Rad io league start-

SOUTH AFRICA

Peter Strauss ZS6ET
PO Box 35461
Northcliff
ZA-2115
RepubliC of South Africa
"Silent Key"

Photo B. Tracy Strauss, enrolled for fhe new South A fncan Novic6 /icence, gets a
feel of lhe Io:eyboard for a fulure paclo:ef contact.

for salellites, and a Cushcroft R5 verti­
cal for HF on the lop.f

LITHUANIA

Jonas PasJcausJr.as L Y2ZZ
POBox 71
SiBu/iai 235400
Lithuania

The lithuanian Amaleur Radio Con­
ference, which was canceled this year
because of the political sit uation, has
been resChaduled and will take place
in June 1991, All problems with Visa
applications should be stra ightened
Oul by Ihe end of this year. Anyone
interested in attending this con ference
should con tact me al the above ad­
dress or on the World Lithuanian Ama·
teur Radio Nel meeting on weekends
on 28.444or 21 .330 MHz at 1400-1500
UTC.

The flrSI portable l V callsogn. l YI
W1 ECK, was issued this spring 10

W1ECK as he was visIting lithuania.
Also, another portable l Y callsign, l VI
Dl9HQ, was issued.

Any amateur p lanning a visit 10

lithuania and w ish ing to obtain a
portable callsign should send a copy of

./

be back on the air by the time this is
prin ted. Hong Kong is one 01the most
frenetic ci t ies in the world, and finding
time after work and on the weekends to
get other things done can be a prob­
lem.

AI work I have been kepI very busy
getling the new salaMa program up
and running lor the Cospas-Sarsal pro­
gram. This is a YtlfY Interesting side­
light 10 the use 01 NOAA Iow-orbit ing
satellites lor the eetectce oIlransmis·
sions from Emergency POSItion Indica­
tor Radio Beacons (EPIABs). Hong
Kong has established the first Local
User Terminal in the Far Eas!. and as
Search Coordinator lor the South Chi­
na Sea it is part of my section. Plus we
are investigating the procurement of
the necessary radio equ ipment for
communicating with ships al sea under
the Global Marit ime Distress an d
Safety System (GMDSS) which will be
Implemented in Febtuary 1992.

There are now four z-meter reo
pealers operating in Hong Kong, a1­
Ihough only one . provided by
ElARCS, uses the El'gIlsh language.
If you want to gel on the aIr with this
one. you will need a CTCSS encoderl
decoder on your reco. Call me !of the
code when you get here.

Unlil late r, 73 de VS6CT, Philip
Weaver.IPhilip's anlennas in the pho­
10 or9 " 6 meter beam, 14414J() beams
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ccaecuon for the ORP schematic in
the July 1990 issua.

Number 30 on your Feedback card

Portable 100 BBS
See the letters column in the

August issue. T he phone number
for the Portable 100 BBS sho uld
be (603) 924-9nO. TNX N uge.

June Ham Profiles
From Joel Mendes Pinto PT2KU :

" T ha nks for the note my friend Gil
A L7KU sent you about o ur eyeball
QSO in my QTH in the June issue.

" There is a litt le correct ion which
is very important to me: T he de­
sig n of T-shirts was fo r the firsl2m
group in Brasilia (the cepnon. not
Brazil . Also, in 19751 set up the first
2m station in Brasllia, not Brazil.

" M any hams from Sao Paulo,
Rio de Janeiro, and other citi es,
were the true pioneers years ago ,
o n 2m works." TNX PT2KU.m

UPDATES
July ORP

I noticed an error with the sche­
matic in the " Q A P" section in the
July 1990 is sue . This e rror w il l
blow the fuse each time power is
applied . You can not wire the sec­
o ndary of a transformer in that
manner to get more c u rrent. If you
want to get more c urrent, yo u
need tw o id ent ical secondary
w indings , and yo u must phase
them so that they don't fight wi th
each othe r (see the corrected por­
t ion of the sc hem atic below).

Also , the author noted that he
" . . .wired both 14.8 vo lt secon­
daries in parallel. Th is increased
the current to the bridg e ... and
the extra c urre nt he lped keep the
voltage stab le u nde r load." That
wou ld be true HAD he wired the
second aries in parallel. But he
noted ear lier that " ... 14.8 volts
was a bit low for the requtatcr."
a nd he is correct in that most
vo ltage regulators require at least
5 vol t s differentia l. TNX Glen
Closson N6PQP.

Field-Strength Meter
Ray Kent KM 4KT , the author of

" Qu ic k a nd Easy Field-Strenqth
Meter" in the Septe m ber 1990 is­
sue of 73, notes that for greater
se nsit iv ity, you can eliminate R1.
TNXKM4KT.

The four contesters are all act ive
members of the URL. Elsa EA8BVH
has been an amateur since September
1988, and in this short time she has
won almost every Spanish contest in
which she has participated. She has
eec won the Canary Island of Africa
part of most 01 the foreign contests she
has participated in.

Isabel EABBSJ has been an active
amateur since 1985 and a successful
contender from the fi rst. But since
1988 she has sat out the contests in
order to help Elsa develop, sharing her
experience in all areas of contesting.
She is also working on a book about
worldwide ccntesnnq.

Marcos EA8BIK is the URL Secre­
tary and an act ive planner and partici ­
pant for all kindSof ec nvmes. He is also
a good contest operator. In this contest
he took care of attendance.

Leon EASBSI teaches electricity and
electronics at the URL. He is also a
good contester (in the last ARRL con­
test he logged 2,940 contacts in 48
hours). In this contest he handled the
antennas, equipment, and the kitch en.

A futu re story Ihat I am trying to
chase down are the plans of a com­
memorative sailing of Co lumbus's
three liltte ships that sailed 10 the Unit­
ed States of America aboul 500 years
ago. The sailing will be in 1992, and I
understand Ihat things are slarting to
happen. If anybody in Spain has any
information, please send it to me.

Congratutations 10 the contesters
and best wishes to all! 73 de Woodson,
N5KVBJEA· 1iJ

licence will provide an entry to the ama­
teur service to all population groups
and an opportunity to find an interest in
electronics as a vocation in later life. By
the time you read these lines you may
well want to keep a lookout for the new
ZU1 callsign prefix allocated to the
South African Novices.

Enclosed is a photo of Tracy, Su­
san's and my daughter. She is enrolled
for the Novice license and is getting a
feel of the keyboard in preparation for
packet radio. [Peter enclosed the main
leatures of/he new licence but there is
not room here to print them. Loole for
them on the 73 BBS. Frequencies on
which a Novice may transmit are por­
tions ot: 160m, 80m, 30m, 15m. 10m,
and 7OCm, with differing modes of
transmission.[

SPAIN
Woodson Gannaway N5KVBlEA
Aparlado 11
35450 Santa Man'ade Guia
(Las Paimas de Gran Canaria)
Islas Canarias
Spain

Good news for four 01 the members
of Union de Radioaficionados Las Pal.
mas (URl) in the Canary Islands. They
were advised that they had won their
class in the Associazione Radioama­
tor! naua nt (ARI) International OX
Contest.

Number 38 on your Feedback card

HAMHELP
Your Bulletin Board

(snmtp) but am having a heck of a l ime gelling going.
I am interested in sening up equipment, oonannq
time and money and working with others to sel up a
reliable high speed digital backbone. Anyone else
inte rested? Let' s do it. Tommy B, (309) 888-4184 or
wd0aib@wd8drm_ il.usa.na .

I would like to hear from anyone who has any

programs regarding amateur reotc for the Atari 800
or 800 XL computer. Greg Lotoczky, PO Box 4412,
Centerline MI48015 .

Needed : Technical manual or any other descrip­
tion of Halticraiters type HLA·KA amplifier. Rag Ot­
terstad OZ8RO, Vejdammen 5, DK-2840 Holte, Den­
mark .

"

(50 8)
475-7831

Capaellars

This system operates trom 1.510
180 MHz and handles 1250 RF Wat\5

Otoo typ... , nd combino.t1ono. 01rel.y' we , nil, bIe. PIU H cllli or WIlle IMo lor IlddiliONlI
InfOlf'l"t1on, . nd .tart ..ving on yo.. c Oll xl-.t ..... todIIy l

Contact Yow Local Ham Dealer Today!!!
To order direct call (S08) 475--78310f write

for our informational brccncra on OUf other fine products
a..t...·An1...... Klta-A1t.r..e.-.......l"'..EHD.uI. Io.."'.c"".i. IWI'Y_

.\II Jlfodu"'" e_w~h _ 30 0., WornnlJ

·NOT ICE-
We are !he NE.W manutacic rers of ee original

JAMES MILLEN"" Products
(506) 975·2711 9am-Spm EST M-F

UseOur antenna switching kit and eliminate excess COax runs.
With thiskit and a single tun of coax, you can switch between 1~

your antennas remotely. Use to add an antenna at a modest '2 VDC
f"",gjze'cost, or change direction. The InUne'" design uses advanced

state-of.the·art technology incorporating microstrip lech- ~ C1GSB 91
niques resulting in a relay tife expectancy of at least \-:21"<»,'"'" '" l.
10,000,000 transfer operations which, when combined On-OIICouplfl''' tOS
with weatherproof construction, of fers many years I .... I a~.c;; ' I 2~.==y
of trouble free .ervicc. InLine~ coaxial relays are ~: : : : ~ = ' • RF_ (""-"'" yow

rugged, weatherproof devices thatcan be mounted _ - oc_ "_OJ
virtually on any surface either indoors Or out- '<yo<" oc
doors, where eVet theantennas ate to switch two or ~ eoo-J

more antennas with utmost efficiency white on a
single coaxial cabte is brought to the radio. The relays
are available in two styles wired Or " wireless".

.& UNADILLA ANTENNA .&
- MANUFACTURING CO.-

(508) PO Box 4215 BV·Andover-M,A o()1810

474-8949 8 IG-
24 Hour FAX THE SIGNAL 9-5 EST M-F

CONVERT MULTIPLE ANTENNAS To ONE COAXIAL FEEDLINE

Grid Dip Meters

We are happy to provide Ham Help listings free on
a space available basis. To malee our job easier and
to ensure that your listing is correct, please type or
print your request clearly, double spaced. on a full
(8~ 6 x 11 6

) sheet of paper. You may also upload a
lis ting as E-mail to Sysop to the 73 BBS. Use upper­
and Iower-c8se let- ters where appropriate. Also,
print numbers carefully-a 1, for exemple, can be
misread as the tetters 1 or i, or even the number 7,
Thank you for your cooperation.

Blind, handicapped, ho use-bo und ham with
annnus for 20 years wants to hear from people. and
seeks a portable shortwave radio, such as a Sony
Model 2010. If you could help me, please write or
phone. I welcome jetters. Richard Jastrow, 5909 W.
6th St. , Los Angeles CA 90036, phone (213) 938­
5347.

Looking for Teletype Bulletins 120B, 1167, 251B,
and 254B. Charles T. Huth, 229 Melmore 51., Tiffin
OH 44883. (419) 448-0007.

I need a schematic or manual on RF Com munica·
tions, Inc. HF Transceiver Model RF-301 , made in
the USA 20years ago. I will copy and pay all postage.
Jesus Gonzalez C02DC, Box 6681, Havana 6,
Cuba.

I am in need of information concerning con strue­
lion of a Jacob's Ladder. A friend of mine at work
wants to build one for a science project with his son.
Thanks for any help. Eric JOhnson KM4ZL, 105Ken /·
wood or., Daphne AL 36526.

I am interested in packet radio, especially TCP/IP
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Photo S, Field Day hamsat antennas at N5EM-simple but effective.

Amateur Radio Via Satellite

Field Day 1990

Last month I focused on portable
and mobile RS·l0 Mode A (2 meters
up and 10 meters down) activity. Field
Day was the perfect opportunity to try
out portable systems. Our own group
in South Texas at the Fort Travis Sea-

simply Incorrect commands from the
ground,

Since the almost·fatal system crash
in March when the z-merer transmitter
was locked on, a " watchdog" timer
has been incorporated into the soft­
ware, If the seteute does nol receive
the proper commands from a control
station within three days, the 2 meter
transmitter is turned off and the satel­
lite goes into a " safe" mode where
only the S-band transmitter is ener­
gized.

DOVE never received the proper
timer reset commands, son shut down.
This hamsat and the other Microsats
are complex devices. Troubleshooting
them on a bench in a lab would be
difficult. Solving problems and doing
diagnostics with the patient circling the
Earth hundreds of miles up makes the
situation even more exasperating and
challenging. The AMSAT·NA Microsal
team has demonstraled remarkable
creativity and ingenuity as they work
toward fully functional Microsats in or­
bit.

DOVE-On Again, Off Again

AM SAT engineers made great
strides toward the recovery of DOVE·
OSCAR-17 during July. While il was
hoped that the satellite would be talk­
ing by late June, curious software
crashes plagued Ihe efforts. Or. Bob
McGwier N4HY determined that the
main difficulty was due 10 a hardware
problem within the satellite.

During software uploads to DOVE,
data was being correctly received but
acknowledgment packets from the en­
board computer were net being trans­
milled back to Earth by the s-benc
transmitter. Bob and Harold Price
NK6K have tailored their software to
work around this problem.

When DOVE was heard on 145,825
MHz in late July, listeners hoped that
lull recovery was at hand. It was not.
DOVE again became silent just a few
days later. This time the problem was

PholoA. Field Day 1990:WASZIB at the satellite station while WASLHM,
WBSHLZ and Greg Rice watch.

Photo C. Setting up for OSCAR activity at 8 Boy Scout Camporee in
Texas. (Photo by N5DIB.)

in Houston, Texas, at the Johnson
Space Flight Center on OCtober 20,
1990,during the AMSAT Annual Meet­
ing and Space Symposium. Contact
AMSAT at (301) 589-£062 if you would
like to attend.

Satellites are a limited resource .
Work is already underway tor Phase
30 (an upgraded version of A·O-13) in
West Germany. Launch is expected
before 1996.

orbit. Since then, the perigee has been
declining faster and farther than annct­
pated, currently losing nearly a kilome­
ter per orbit.

The new studies show that the origi·
nal calculations were either too coarse
or that the slight changes of the moon's
orbit adversely affected A-O-13's orbit,
but all Ihe news is not bad. Current
estimates show that A-O-13 will experi­
ence a perigee low around 500 km in
July 1992. The perigee will rise to
about 750 km in November 1993 and
re-entry is not expected until 1996 or
later. The satellite's balleries or other
critical components could fail due to
age and the rigors of space before its
toasty end in the atmosphere . Details
on the orbital studies will be presented

OE1VKW published an article in
AMSAT DL Journal from West Ger­
many concerning premature decay of
the orbit of AMSAT-OSCAR 13. Subse­
quent studies here in the U,S. and
overseas yielded wildly divergent esti­
mates on the date for A-O-13's demise,
ranging from 1992 to 1997. Most hams
found it hard to believe that an orbit
with a perigee of 2500 km like A-O-13 's
would ever decay.

A statement from Or. Karl Meinzer
QJ4ZC.one of A-O-13's designers and
President of AMSAT DL, pointed out
that elliptic orbits with high inclinations
are potentranv unstable due to the
gravitational effects of the sun and
moon. The Soviets discovered this
years ago when some of their Molnija
satellites (in high alliptic orbits) prema­
turely re-tlntered the atmosphere be­
cause of these effects.

Prior to the tauncn of A-O-13,
AMSAT was aware that lhe orbit could
be unstable so they increased the
perigee from the target value of 1500
km to 2500 km during the second orbit·
adjustment kick-motor firing earty in
the satellite's life. This was done to
provide an extra margin of safety to the

The Decay of A·O· 13

Earlier this year , Victor Kudielka

but the data was apparently unintelligi­
ble-repealing HEX numbers at 1200
baud using tones similar to the Bell 202
standard , Later only a single 2200 Hz
tone with no apparent data was moni­
toredon the downlink. The satellite has
also been heard on 144.028 MHz.

Dr. Abdul Majid of SUPARCO re­
ports that SADR·l is well and is under­
going tests. He expected full operation
including digital communication exper­
iments by early August. orbnei-ere­
ment information is available from
AMSAT nets and packel radio news
releases for use with commonly avail­
able computer tracking software.

New "Hamsat" in Orbit
On July 16th or th is year, Pakistan

joined the ranks ot those countries with
satellites transmitting within the ama­
teur bands. Launched on a Chinese
long March rocket , SADR-' was lofted
into a low-inclination elliptical orbit.
Many stations were surprised when
UaSAT-type data was heard unexpect­
edly on 145.825 MHz FM.

Early information from Or. Martin
Sweeting altha University of Surrey in
England indicated that the satellite was
sponsored by SUPARCO"the Pak­
istani Space and Upper Atmosphere
Research Commission. The orbit has a
perigee (low point) only 200 km up.
while the apogee (high point) 0' the
orbit is nearly 800 km. It is nol known if
the seieure builders expected this or­
bit-the low perigee will limit the life­
time in orbit to about six months before
the satellite's liery re-entry,

During the first two days of life in
orbit , SADR-1 telemetry on 145.825
MHz sounded like UoSAT-OSCAR-11 ,

H AMSA TSN.m"'''.''••' ' H dbK k Omd

Andy MacAllister WASZIB
14714 Knigfllsway Drive
Hews/on TX 77083
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CAll YOUR DEALfR

CIRCLE 54 0 111 RE"'OER SERVICE CARO

Melro: (612) 786-4475

Nat'l : 1-800-426-2891

Super Minnesota Watts: 1-800-279-1 503
2663 Country Rd. l, Mounds View, MN 551 12
Data: Satu rday October 13. 1990 - 1 day onty
Time: gam 10 6pm
Drawing: trom tickets handed out atthedoof - need not be
presenl to win grand petze.

NEW! ULTRA COMPACT
SWR/POWER METERS

CM·:2lXl 144·150 MHz
CM-3C() 200-250 MHz
CM-400 420-460 MHz
CM-420 140-460 MHz
CM·OCK! 850-950 MHz
CM·l200 1250-1350 MHz

DEALERS INOUIRIES WELCOME

VAESU DAY SALE

MOIl<L AlEOUENCY GAIN POWER LfNGTll USE

CA·2X4Z
146 MHz 8.2dB

200W 1 5'4~ BASEJfIEPEATER
446 MHz 11.5d8

CA·2X4FX
146 MHz 4.Sd8
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CA·2X4SF!
146 MHz 3.8dB
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446 MHz 8.2dB
146 MHz lOdB
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12 GHz B4dB
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12GHz 5.5d8 sow
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BUCKMASTER PUBLISHING
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703:894-5777 800: 282-5628

"NEW" DUAL & TRI BAND SUPER
"LINEAR" ANTENNAS

CfRCLE 332 ON READ£'R SEAVtCI CARD
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NEW ONLINE CALL DIRECTORY
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........;;..... ePrizes every 1/2 hour
eExtended hours 9am-6pm
-Yaesu rep on hand
eRefreshments

Our new HAMCA LL service gives you
494.114 + H ams. via your computer.
$2995 per year - un limited use!

CtRCll 390 ON RUtllER UIlVICIE CARD

• All Jerrold, Oak. Haml in, Zenith.
Scienti fic Atlanta, and more.

• 60 Day Money Back Guarantee

• Shipment within 24 hours

• Visa/MC and C.O.D.

PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
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• P.C. DESIGN SERVICES
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Electronic Engineering
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FREE CATALOG

1-800-542-9425
INFORMATION
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Photo D. KE5SR (far left) helps scouts make contacts via 2 meters, prior
to tuning in A-D-13. (Photo by N5DIB.)

error-correctingmode, Similarly, packet radio

protocols require the receiver to send ac­
knowledgment of a recevee packet If your
transmitter cannot come upon the air quickly
enough, you may lose the communicalions
link. That, in a runsteu, is the diff iculty wilh
older transmitters

While going out and buying a new transmrt­
ter is wondertul il you havethe money, it is not
alwaysnecessary, You may beable to coerce
theold transmitter on theair byreducing pow.
er, narrowing a relay gap, or changing the
values of some of the switching components.
If yoo ask around on the air, someone with a
rig just like yours is sure to have faced what­
ever problem you have with it I had such luck
when I was looking for the cause of a relay
hang·up in an old transmitter of mine,

Failing all that, sure. go out and buy a new
solid slate rig. Just don't tell your w,fe (mOlh·
er. significant other) that I tokl you to do il!

Lo o k In t o It

1don't know it there is an upgrade for the

MFJ· f 274, to add other modes to it, but yoo
might drop a line to MFJ Enterprises, Inc.. al
P.O, Box 494, Mississippi Stale, MS 39762;

or call them at (601) 32:3-5869 Anothercues­
lion is whether you can trade the MFJ·1274 in

on the newerMFJ·1278 multimodecontroller,
which does all you want. and morelOf course,
be sure to mention 73 Magazine 's "Rny
Loop" when you call,

As to the question of what computers other
hams are using, e~ery lime I ask that 000, I
run out of paper trying to tally the response
I'm going to go out ona limb and say nowthat,
from what I ' ~e heard and read, about half of
the amateurs are using a MS-DOS or PC­
DOS computer, about a quarter to a third are
using one of the commoccre series (VIC·20,
C·64 , C·t28), and the rest are scattered
among Radio Shack CoCo's, TI 9914s, Ap­

ples, Macs, and who knows what else
As to radio equipment. most appear to be

using modern HF solid state stanons. I'd be
interested in hearing about how many old

euneers are still on the air, t have an okl
phasing type SSB rig lhat i had on Rm for
many years, I liked it because it wou ld run,
keY'down, for hours on end, Of course, the
table began 10 sag under ilS weight aller a
couple of years!

One high tech note this month I recently
upgraded the computer at WA3AJR from the
old 8088 to one a bit more speedy, and us­
covered that an interface board would not fit
in the new computer. I don't know how prava­
lent this srtuanon is, bUl I suspect as more
amateurs move to higher power computers,

this might become a problem, I have a letter
out to the manufacturer, and I hope 10 report
on the outcome next month, For now, I would
be interested in hearing about any such in­
eornpautnlinee. on a hardware or sollware
le~el . from you all,

As you can see, we try to respond to your
questions, wants, and needs in Rm Loop.
The territory we cover ranges from five level
Baudot to five d,sk hard drives. with anytning
in between fair game. Let me hear from you.
with your thooghts on Ihis world of digitat
communication. Send mail to the address in
the banner, or Email vraccrrccserve to ppn
75036,2501, or via Delphi 10 username MAR·
CWA3AJR I look forward to hearing lrom

you.iii

Amateur Radio Teletype

Marc I. Leavey, M.D" WA3A1R
6JennyLane
Baltimore MD21208

Transmitters fo r RTTY

Now, as to the quasnon of the transmitter,
Tube vs . solid state. that is the question.
hmm? Well, not really The real issue is, how
fast can your transceiver, or nansmcter and
receiver. switch from receive to transmit, or
from transmit to receive?

You see. when transmott ing a mode like
AMTOR, you need frequent, rapid transitions
from receiving to transmitt ing and back, This
is due to the neec [0 acknowledge the litt le

packets of Characters as they are sent, in this

Digital Dithers
Does the word " confused" mean anylh ing

to you? How about " befuddled" or "frustrat­
ed?" If not, you may never have been in the
position 01 an amateur venturing into digital

communications for the first time.
Let me take a case in point I just received a

letter from Curtis L. Shiffer WD0ELK of Des
Moines, Iowa, Which kind of sums things up.
Curtis writes'

Ibuill aterminalunil for RTTYseveralyears
ago, but{itl was vel)' hard10 lune in RTTY. and
[1/ never got i//o receive IpurchasedanMFJ­
1274aboulayear ago, I can receive OKifIlune
properly, and know where to 100/( for RTTY. I
am nol real vp on this mode I have never
been able to /ransmil wilh{Ihel MFJ.7274

I am using a Swan 70aCK I doubie­
checked the cabling 10 the radio andcompvl­
er, Does the limingonlube transmitters give a
problem on Iransmit?Also, Iwould like to get
on AMTOR Will the Swan work on AMTOR.
and do I need another sofrware program? I
am using a C·64 computer.

I wastold byadealer that if I gotasoftware
program for AMTOR.I would a/so have toget
a newer, wlidstate. transmiller If so, I wovld
like to know what other hams are using for
RTTY and AMTOR,

I also have {another} MFJ·1274 that I uee
with another C·64 on packel, wilh an ICOM
2AT It works OKon transmil andreceive into
WeAKclub stalion andthe KCeKZ BBS,

Cont ro lle rs

First marketed about three or four years
ago, the MFJ·1274 was one of the first high
quality packet controllers on the market. A

Clone of the TAPR TNC·2, Ihis commercial
unit took the bare board, cleaned it up a tad,
and put it in a box, complete with power sup­
ply, sener port. battery backup, and an LED
tuning indicator.

Able torun both VHFand HF protocols, this
unit put packet in reach 01 anyone with a
computer and a radio. Sollwa re programs

were offered for the VIC·20, a very low cost
(for t987) computer. as well as the C·64 Fur.
thsr, the ability to use any ASCII controller,
and promises of scttware updates, intimated
a long hfe for the MFJ-1274,

BUl remember, th is is a PACKET terminal

unit, nol a Rm unit! You cannot tune in
Rm with this unit because it is looking for
packet protocols, not five·level Rny s,gnals
Hav ing cove red this topic before in this
column, I won't go into if again at this time,
But if you need to look at the different signals

available in the digital spectrum, don't be
afraid to ask!

Ap·100

• Intel ligent CW 10
• Remote BasefTape

w/Freq. Programming

• tauteeos - DTMF
Decoder w ith Mu ting

• Aux iliary Output

• Programmable COS

• Detailed Appl ication
Manual with
schemat ics

• Telemetry Response

W&T .... $129.95

Aul opat ch lor RC-100

... ... $99.95

and a six-toot dish.

There are other opportunit ies during

the year for portable activity , Many Boy

Scout camporees and de monstrat ions

prov ide an excellent environmeflt lor

e xperimenting and cemcnstrettnq
satellite operation w ith simple sys·

terns.

Bob Schaer N5DIB got Scouts In­
voived w ith 2 meter and 70 ern sate ll ite

antenna construction . They used

wooden tent poles lashed together for

the mount and adjusted the elevatiofl

while monttonnq a simple Sears in­

clinometer ano checking azimuth w ith
a Boy Scout issue compass. Keeping

the antennas just clear of the ground

during poiflting is all that is required for

namsat contacts whe n the pat h to the

s ky a nd the desired satel lite is clear.

W ith tocev's solid-state radios, a large

car o r deep-cycle battery can run ev·
erything ,

Even less is req uired for RS·10 activ­

ity via Mode A A simple omni antenna

for the 2 met er uplink and a dipole for

the 10 meter downl ink ta kes care 01the

antennas, while a multimode 2 meter

transceiver and an HF rig cover the

equipment needs,

Check last month's "Hamsats" for

details on simple but ef fective Instaua­
nons. iii

• Repealer Control • Aulopatch
• Complete RX-TX-Phone line Interface
- Intelligent CW ID - Auxiliary Output - Easy
to lntertace - Remote Base/tape - Reverse
Patch ' Tailbeeps ' 12 V AC/DC Operation
• DTMF Decoder with Muting ' Telemetry

Response tones - Programmable COS
Polarities - Detailed Application Manual

with schematics - 90-Day Warranty

Wired & Tested w/manual .... $239.95

VIS4' i Micro Computer Concepts
7869 Rustic Wood Drive

l-"":c'3J Dayton, OH 45424

,.Y / 513-233-9675

shore Park on Bolivar Peninsula near

Galveston did just that. W ith a basic

a rray of Cushcraft antennas and vari­

ous r igs, including a vaesu FT·726R

and a vaesu FT-736R, we had many

enjoyable contac ts thro ug h AMSAT·

OSCAR 10, A-O·13 and RS-l0, Fuji.

OSCAR 20 was not available lor MOde

J A {2 meters up and 70 em down}

analog act'vrtv and we d id not have any

d ig ital equipment beyond the simple

packet system for 2 meter terrest ria l

WQrk. The Mode B (70 cm up and 2

meters down) transponder on A-O-13

sounded like 20 meters during a DX
contest,

The Mode L (23 ern up and 70 cm

down) transmit syste m at our location

was not su ff icient for any asos via

the satell ite, but it d id p rov ide a nice

ATV contact on 1289 MHz with NiSi

across the bay. Last year we had a

tour-toot dish w ith a c.rcutarry-ootar­
ized feedhom and 35 walls through

20 feet of Belden 9913 coax, This year,

the power w as the same but the reeo­
line was longer and the antenna was

a linearly-polarized mod ified corner

reflector . Less a nte n n a gain and

more transmissio n iine losses added

up to no contacts. Nex t year w i ll

be dilferenl. W e ' ll be using a corn­
b inat ion 1.2/2.4 G Hz teed system
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1 Unit 10Lot

Jerrold sawfl'rimock.. $99 .....$70
Sup..-Tn-Modc $ 109.J~

Oil< KN12 (wlVSl----$l09_$o!:S
SOentifoe Al*l<a-$109.J7S
SA (Comho) $2SO.....$19S
Pionuo" $109.J79
~MID 12m $89--.$59
T_ SI69.Jt 29
SWpte cono:cner $9L J 7S
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CABLE TV
DESCRAMBLER

How You Can Save Money
I_ ..;on Cable Rental Fees

-------- -----

1-800-445-9285

DIGITAL VIDEO STAelLiZER
REMOVES AlL VIDEO COPY PROTECTION

30 Days Money Back Guarantee
Free 16~c.b1Jot:

Visa. MJC. COO or send money order to :

US Cable TV Inc. 0 '01 . K7310
4100 N.P_rUne Rei.. Sulv r ...

Pomp«no BelICh, FL 33073

Sensible Solutions
P.O. Box 0174

Middletown, New Jersey 07748
(201149>-5066

No w K1EA Compat ible!
_Un parallelI"d L,,!-\ Sidlis lirs ,
«Auto QSO AI"rl lnd iC"II,r.
«A uto B",,,m 11ead in gs .
- Au lo County , rr"f i~ , and Zone St>ll'<:lio ns .
- Prin l Log Sh('t'ls, QSL C" rds, and QSL Labd s.
- Dual Oock Calendar.
- UM'r Configu rable .
- St>" n:ch and Sort on Cdtl Sign, Doll... Pn"fi'l.,
Counly, Si al.., C"l Zone, nu Zon.., Or US<"r
Dt>finf"d Fil>ld s .

- IBM Compalibl.. .
- AND MUCH, M UCII. MORE!! !

CIRCLf: 95 Oft RLlDIER SERVICIE CAM!

Just 559.95 {Plus 5H IO P &: H) Complete .
IN""~ R.-Jt,.r,..p~ Ind..,v s.Jn T"d

30 Day Money Back Guarantee
FREE DEMO DISK ,lnclwkU.OOh.P" H ,

Send Call and Disk Size (5.25 or 3.5) 10:

$99.00PCSWL

Software Systems ConSUlting
150 Avendia Cabrillo "C"
San Clemente, CA 92672

(7 14) 498-5784

A Complete Digital
Reception System

CIItCU 2•• 0JrI REAMR SERVICIE CARD

PC SWl contain s the hardware, software, in­
structions and frequency lists needed to allow
you to receive a vast variety of d igital broad­
casts tran smitted over shortwave radio with
any IBM PC or Com patible com puter. The
product ccnalsts of:

Demodulator
Olgl1al Signal Proce••lng Software
80 Page Tutorial Reference Manual
World Pre•• Frequency U . t
Tutorial Audio Ca..ette wl1h samples

PC SWL autom atically decodes Morse code,
Radio Teletype , FEe (forward Error Correcting
Code), SELCAL (Select ive caHing t ransm is­
sions), and NAVTEX.

ADVANCED FEATURES:
Tuning Oscilloscope
Digital Waveform Presentation
AuIOcalibration and Code Recognit ion
Continously Tunable Filler Frequencies
Variable Shift
Adjustable CW Filter Sens itivity
Farnsworth Code Compatibi lity
Unattended Capture and Printing

GOES 1691 MHz RECEPTION

FEATURES
• Easy 10 UN and • snap 10......
• n.. bnl and ..-T .x~·

ing W;looo~_ in ttw

~

• SI.,. ·of.th. ·Art I.,l i<; ,o ­

dtip TKtInoIogy

. 1()()"l1, .........."

• WorIQ on .. 'o"CR.& TVs
. s;....'-, uni'- aoId -'s.

"""',. /or$1l8
. Lighl _ ighl & eomPKT
• Usos • sl.nd. ,d 9 Volt

ball.ry Qasls I • 2 y• ..,rs l :
ball.ry nolln<;IUd~

• Fast Si1ip~ "5I.Ai.Si1 ippi"51 A""I.b~
. U NC O N O ITIO NA L 30

d.y. mon .y b..,,~

'~N
. I yoar~

Special

$49"..
j Sot p & h l

Whit. w.l,h lni ,.nl .1
........... you will 00Ii<:e an­
n oying p. " od i, eeter

dar1<....es. «>lor shill. om­
-....d !iNs. ftuhi"51 or
jaggod~. ""'isC6UMd
by tt>o eopy prol-.;tion jwn­

nWog ,;gnala ....o.dd9d in

IN W;looo '-P-.-nas ME­
rovision eopy ptolKtion.

THE OOITAL vroeo STABI­

LIZER CO I.,l PL E TE L Y
ELIMINATES ALL COPY

PROTECTIONS AND JAM·
M I N G SI G N AL S AN O

BRI NGS YOU C RYSTAL

CLEAR PICTURES.

WARNING
THE OOITAL VIDEO

STABlUZER IS INTE NOEO

FOR PRIVATE HQI,lE USE

ONLY. IT IS NOT INTENO£D

TO OQP'( AENTALIoIOVIES

OFI COPYRIGHTEO VIOEO
TAPES T HA T I.,lAY

CONSTTTUTE COPYRGHT

tNFAlNGEI.,lENT•

CIRCLIE 3 82 ON READIER SERVICECARD

TeOrder: Visa, MlC. COD M-F: 9-6

1-800-I~5-9285 or 516-568-9850
SCO Electronics Inc. Dept. C7310
531 W.M."i,.Rd V.II.y$l,...m NY 11~

CIRCLE 183 0JrI READIER SERVICE CARD

CIRCLE 20 ON READIER SERVICE CARD

Two METER SPECIAL
MolOfOla Micon: 45,..tt.eF,eq , 132- .50 MI1z ,Qm!'!lf UM Onty $10
eac!I, i/I'1tr1 ~ac<:e5IlOrle$ 4or 2 FStan ,!,o;essoryG roup: $1,5 eecf

GI E:nc U: 138-155 Mi1z ,40 ,..tt.Drm UndOn IV$70 each, I011h2F
Sca/l~,S125eac!1

GI tooo: D:~2-50 ~Hz , 50 "lIIl ,IUnr VOl! QnIy , Si65 1lldl.",1tI 1CCe$'

pY~. $125lliCll

GECoarary II:U .or6 F"'l 25Will 136-1 55'''8-11~ S!lII!IlIdl

S ' d Hl..... tI ' 136-14HIM/: S39lli1dl.

c.lJJ. OI: -.n fOII CVIUlDITnrm
IUSIl£S CASH 011 a llT"'IEO floN:lS _ OItf !#'S

C.W. WOlFE COMMUJ([CAnONS.INc.
113Ctnh1A_

BoIongs. r.tonlItIt 59102

* FAX * FAX * FAX *
(406) 252-96 17

* TELEPH ONE * TELEPHONE *
(406) 252- 9 220

aesu
lIlDl MUN DW. DI'" • C••"·CO'__.._e---E,,~ •• ••

WOW _
ldnallDiUS QI1IIUMS tE:

-..,.,.... c •
y_ ....... _ 5qlIIs ~ e--ts.- "'"""'"'

•• I_IlL I ElCIAL!'In..... ......·Re.---UUJIITl PI f 1l'.l!
~w_........ ....""

lWJTC_I.lCa:.n
•• Clll .......' ........
Col, 80 ~ " ' ,_. Puo. .... "'"
1"'(22)045' _ 9't\l 0592Q1
FlO (nl _ '

CIRCLIE.9 ON READIER SIERVICE CARD

S-BAND CONVERTER FOR YOUR 137 MHz RECEIVER

~ PREAMP CONVERTER RECEIVER
1691 -LV (N) MMg1691 MMk1 69U37.5 137.5MHz

1691-lY (N) MMg 1691 MMk 169 1·1 3 7.5

GAIN: 20dB GAIN: 13dB GAIN: 30dB TYPICAL
BOOM: 6' N.F.: 1.2dB N.F.: 6.8dB MAXIMUM
$91 .50 12VDC @ 40 ma 12VDC @15Oma

$250.00 $330.00
sere 75c (3 stamps) IOf detailed specs Oft all VHF & UHF ccooccts. Sh,pplng FOB ccoccre. M A

• PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE

Sl SPECTRUM INTERNATIONAL INC. (508) 263-2 145
P.O. Box 10845. Concord. MA 01742. USA a ~ ,

..1._
TWlt."".,--­_, t.,.1Ieoll'
r.. ~'ZlW_ W ·IMIl
F... ~'Zl W.l&51
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Official OX Dynasty Countries Updates and Corrections: 10·01·90
Thanks to Bob Reed WB2DIN, DX Dynasty Awards Manager

D SAO TOME 59
C SARAWAK, .... 9M6
O $AAOlNIA .. IS
C SAl..IDIA ARABIA .. HZ
D~~D GM
OSENEGAl trW
C SERRANA BANI< . HKI
C SEYCHEUES S79
C SICILY... .. 1T9
D SlERRA LEONE 9L
C SINGAPORE , f1\I
D SINT EUSTATIUS . PJ
O SINT MMRTEN ISLAND PJ
D SMOM (MALTAI . lAi
D SOCIETY ISLAND . . . . F08
O SOCOTRA ISLAND , . . . . . .•... 70
D SOl OMQN ISlANDS ,........ . H«
D SOMALl REPUBLIC . , .. ,.... . 15
D SOUTH AFRICA .. , .. , .. , .. , ZS
D SOUTH GEORGIA ISLAND . , , 'IPS
D SOUTH ORKNEV ISLAND , .. , VP8
O SOUTH SANDWICH ISLAND VP8
D SOUTH SHETLAND ISLAND , . . " . . VP8
DSOUTH yEMEN , , .. , 70
D SPAIN "....... EA
D SPRATl Y ISLAND , I S
D SRl lANKA .. , . . . .. ~

OST BRANOON I$LAND, ., 387
D ST HELENA ISLANO , . . . . . ZD7
O ST Km s , _'1«
O ST LUCIA.. . J6
C ST MARTIN ISlAND . . . . . .. . ... , FS
O ST PAUL ISlAND . Fl8
C ST PETER & PAUL ROCKS pye
C ST PIEAAE ISlAND . FP8
C ST V1NCENT J8
O SUDAN ... , ST
O SUMATRA.. VB
o SURINAM . PZ
D SVAL8ARO ISlAND .IN
D SWAN I$LANO . HAl
C SWAZllAND . .. 3D6
D SWEOEN....... SM
D SWITZERLAND .. HB
C SYRIA .. .. •. YK
D TADZHIK . W
D TAIWAN BV
O TANZAN IA...... . ....... SH3
O TASMANIA .. Vl<7
O THAILAND ,HS
O TINIAN " KHe
O TOGO 5'1
D TQKELAU . .. ZM7
O TONGA ISLAND , A3
O TRANSKEI 58
D TRANSVAAl " . " 14
DTRINIOAD & TOBAGO , 9Y
O TRINIDADE ISLAND .. "."., .. , Pye
D TRISTAN DE CUNHA , . ZD9
D TROM EUN ISLAND , FAIT
D TUAMQTU ARCHiPELAGO , F08
OTUBUAI , F08
D TUNISlA........ . 3V
O TURK.EY. .. TA
D TURKUEN "." .. " UH
oTURKS & CAlCOS ISLANDS . . . . VP5
O TUSCAN ARCHIPElAGO _. I A
OTUTUlLA ISlAND .. KHB
D TlJVALU..... . _. T2
O UGANDA . . ... SX
D UKRAINE ,.. ., LIB
D UNrTED ARAfl EMlRATES A6
O UNITED NATION5---GCNEVA ,. W l
O UNrTED NATION5-HEW VORK ... oWl
O UNlTEQ NAT!ONS-Y1 ENNA .. Wl
O UNrTED STATES •..• _.W
O UAUGUAY . ex
O USTlCA ISlAND IEII
C UlBEK. _.. . .. UI
O VANUATU. .' YJ
O VAT1CAN CITY ... . .. HV
C VENEZUELA YV
C YI[TNAM . . '1N
C VIRGIN ISLANDS KP2
C WAKE ISLAND . . . KH9
D WALfS GW
D WALLIS ISLAND .. .., FW
O WALV1S BAY ,................ ZS9
O WAYNE GREEN .. , , .. , W2NSD
O WEST CAROLINE ISLAND KC8
O WEST GERMANY " .. DL
D WEST KIRIBATI" " .. , .. ". T3
O WESTERN SAHARA , $I
O WESTERN SAMOA SWl
O WILLIS ISLAND VK9Z
O WORLO BANK , Wl
D YEMEN . .. W
C YUGOSLAVIA . YU
o YUKON .- VY I
C ZAlRE ... 90
C ZAMBIA . 9J
C ZANZlBAfl ~l

D ZIM6ABWE , 221

C LUXEMBOURG .. .. LX
O M-V ISLANO ..... ....1
C; UACAO .xx
C MACOUARIE ISlAND Vl<e
o MAOAGASCAFI . SA
o MADDALENA ISlAND 11.1
C tAADDONA DE MONTE IS Il
O MAD€IRA I$LANO . cn
C MALAWI. , 70
C I.lAl.AYSlA .... ... 9M2
C MALDIVE ISlANDS eo
D IMU. • TZ
D MALPELO HKe
O MALTA.. ... ... .• .. .. 9H
O MANIHIKI . ". .. Zl(1
o MARCUS ISLAND , JD
[J MARIANA ISLAND , . . . . . KHe
O MARION ISLAND . . , " .. , ZS2
D MARKET REEF ,OJI
O MAROUESAS ISLAND FO
n MARSHALL ISLANDS , .. , .. "., V73
D MARTIM VAS ISLAND , .. PYI
D MARTINIOUE , FM
D MAURITANIA . . " , 5T
D MAURITIUS ISLAND , , 3B8
[J MAYOTTE , .. ,,, , FH
oMEXICO . .. XE
D MIOWAY I$LAND K~

D MINAMI TOfII SHIMA . . .. . JDl
D MIOUELON ISLAND FPS
C MQl.OAVlA uo
D MONACO . 3A
DMONGOUA . JT
D MONSERRAT .. VP2M
OMOAlXCO. • CN
C MOUNT ATHOS .. SY
C MOZAUBlOUE .. __ C9
C NAMIBIA . ... ... . VSI
G NAURU . ... C2
G NAVASSA ISlAND .. KPl
C NEPAL ,.. 9Nl
D NETHERLANDS . PA
C NETHERU.NDS ANTlLlES PJ
C NEVl$ lSlAND, . V.7
C NEW CALEOONIA ...... FK
C NEW HERBRIDES.. YJ
C NEW ZEAlAND Z1.
C NEWFOUNOLAND ..... .. VOl
C NICAAAGUA . . .. YN
D NICOBAR ISlAND. VI).4
O NlGER ,. .. MJ
O NIGERIA , 5N
D NIUE ISlANO. . . " , ZK2
C NQRFOLK ISLAND . " .. , , VK9N
O NQRTHERN IRELAND GI
O NORWAY , .. , .. , . . " , .. LA
O OGASAWARA ISLAND , .. , .. , . JD l
D OKINO TORI SHIMA . , 7J
D OMAN , A.
O PAKISTAN , . " .. , , ,. AP
C PALMYRA ISLAND , KH5
O PANAMA . , HP
C PANTELLERIA ISLAND IH
O PAPUA NEW GUIN(A P2
O PAAAGUAY . .. ZP
C P£NGUIN ISlANDS Z$9
C P£ RU .. OA
C PETER 1ST ISLAND . . . . ,. 3V
C P!'IILlPPlNES .. . DO
C Pt!OENIX .. . . T3P
C PlTCAlRN lSlAND ...... VAll
C POl..AND . ... Sf
C PONZ!AHI !SlAND .... let
C POAT!JGAL _ .•.. CT
C PRINCE EOWARD lSLAND ZS2
C PRIN(;E EOWARDISLANDS . . Yfl
D PRINCIPE _ 59
CiPRM l OF . 1<L7
D PAOVIDENCIA ISLAND , HKe
O PUERTO RICO KP.
O QATAR ... A7
C RAPA ISlAND . .. . . . . . . . . . . . . . . . F08
O REUNION ISlAND ."., , FRIR
D REVIUA GIGEOO I$lAND .•....... XF.
D RID DE ORO......... EA9
[1 RODf'IIGUEZ ISLAND , , . . . . . . .. 3611
D ROMANIA . . YO
D RONCADOR CAY HKe
D ROTA ISLAND KH2
D ROTUMA ISLAND , . . , ,302
O RUSSIA- SIBERIA UA9-0
O RUSSIAN S.F.S.R . ,."." .. , UA
D RUSS1AN-URAL MT ."."." UA9-t1
O RWANDA. .. , , 9X
D RVUKYU ISLAND JR6
OSABA ISLAND PJ
O $ABAH . .., 91.46
D SABLE ISLAND VEl
O SAIPAN KH2
D SAKHAlIN ISLAND UA~

O SAN ANDRES I$LAND HKe
D SAN FELIX ISLAND c eex
C SAN MARINO . T7

C EAST CAROUNE ISLANDS KC6
C EAST GERMANY . Y2
O EASTlORlBAn ra
C EASTER ISlAND CEe
C ECUADOR HC
C EGYPT 50
C EL SALVADOR . . . . . . . . . .. . VS
[)ENGLAND __ . . __ . __ .. __ . 0
C EQUATC\f'llAL GUINEA .. 3C
O ESTONIA __ UR.ES
C'ETHIQPlA. . ET
G EUROPA ISlAND . .. FRIE
C FALKLAND ISLANDS , ,., , 'IPS
CJFAROE ISLANOS . OY
C FA.ROUHAR .. "." , V09
C FERNANOO DE NOAONHA pytf
O FUI I$LANDS .. 302
O FINLAND ,.. .. OH
O FRANCf F
O FRANZ.JOSEF LAND . UAl
D FRENCH GUIANA . .. .. , .. FY
O FUTUNA ISLANO. . , , , .. , . FW
D OA80N . ., TR
D GALAPAGOS ISLAND . , HC8
D GAMBIA C5
Cl Gf ORGIA , , UF
D GHANA " , 90
D GIBRALTAR Z82
D GLORIOSO ISLAND , , .. FRtG
O GQUGH ISlAND . . . . . . . ZD9
O GOZO ISLAND. .. 9H4
O GRAHAM LAND _.. __ 'IPS
O OR£ECE SV
ClGREENLAND.. " OX
L GRENADA . J3
CGROSSE lLE cve
c..: GUAOELOUPE. .. FG
C GUAM KH2
C GUANTANAMO BAY. KG4
C GUATEI.lAl.A TO
O GUERNSEY ..... au
C~NEA ~

C GU1NEA·81SSAU . . JS
C GUYANA .... . __ .. . _. . _. SAl
C HAfTl HH
C HAWAII ... KH8
O HEARD ISlAND . Vl<e
OHONOURAS . . __ .. _.... HR
D HONG KONG ._........ . ... VS6
D HOW1..AND ISLAND . . . . . •.. KHl
O HUNGARV HA
O ICELAND , TF
O IFNI, , EA9
D INDIA. ",. , . VU
O INDONESIA . VB
O IRAN... .. .".". . .. EP
(l IRAO , . " YI
D IRELAND , .... . " EI
(] ISCHIA . " . . .. . . .. . . IC
D ISLE OF MAN GO
D ISRAEL " . X
D ITALY I
O IVORY COAST " TU
D JABAL An AIR 11
D JAMAlCA , 6Y
D JAN UAYEN I$LAND " .. JX
D JAPAN. JA
D JARV1S ISLAND . . . . . . .. KH5J
O JAVA YB
D JERSEV OJ
DJ()tiNSTQN ISlAND . . KH3
D JORDAN . . JY
OJUAH DE NDYAISlAND FRlJ
D JUAN FERNANDEZ ISLAND CO
C KAUNINGRAO UA2
O KAI.IARAN ISLAND . YSI!
D KAMPUCH(A xu
C KAf\EN NA1lONAL UNION 1Z9
C KAZAK . .. UL
[j KENYA ..... liZ
C KERGUEL£ N ISlAND flU
C KERMAD€C ISLAND .... ZlIIK
O KINGUAN REEF.. .. KHSK
C KIRGHIZ UM
C KC\f'lEA .. _ _ __ Hl
C KURE I$LAND KH7
D KUWAIT 9K
[.KW"-JALEIN , '173
oLABRADOR .. . . . . . . . . . . .. '102
[;LACCADIVE ISLANDS . . . . . , , VU7
[i LAMPEDUSA ISLAND IG
ClLAOS " .. , , . . . . . . . ,. xw
O LAN IA .. UO
O l EBANON . , , .. ,. 0 0
O LESOTHQ , , . 7P
D LESSER ANTILLES , PJ
D LEVANZO ISLAND IF9
C liBERIA _. . ... . • . . . . . EL
C LlBYA.............. . .... SA
('LIECHTENSTEIN........ .. Hae
L LINE ISLANDS . T31.

.LITHUANIA . ,UP

.LC\f'lD IiOWE ISlAND VIQ
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.... UO
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... ...... " Z08
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'"..
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rsa
sa...
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OH
va
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PP-PY
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.. XT
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"Zl4iA
VE

EM
DO
C

"ve
n
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"'""so,oo,.
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'"""z«
"n

$V,
FT8W
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"'"0'
0'
'"vco
vco
"$V,
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","~C

AFGHANISTAN
AGAl..EGAISlAND

C ALAND ISlANDS........
~ AL8AN1A

C ALDABAA ISL..AND
ALGERIA
AMERICAN SAMOA
AMSTERDAM ISLAND

r- ANDAMAN ISLAND
c ANDOFIRA
" NGQU
C ANGUll LA
C ANNABON ISLANO .
O ANTARCTICA
[J ANTIGUA
L ANTIPODES ISLAND ,
C,ARAN ISLAND . , ,
t::J ARGENTlNA , ..
D ARMENIA
D ARUBA
tJ ASCENSION ISLAND
O AUCKLANO ISLAND
[,AUSTRAL ISLANDS .
IJAUSTRALIA
D AUSTRIA
D AVES ISLAND
O AZERBAI,JAN
C1 AZOfIES ISLANDS
C BAHAMA ISLANDS
[ BAHRAIN
O BAKER ISlAND
C BAlEARIC ISlANDS
ti8ANA8A ISLAND

""'GC'DI""r ....eecoe
c 8£AA ISLAND
l:. BELGUIM

O€UZE
L BENIN
C BERMUDA
C BHUTAN

t ""-"""r BONAIRE
C BONIN
O ElOPtiUTHATSWANA.
C' BOTSWANA
C BOUNTY ISLAND
L 80VET ISLAND
C BRAlIL
C BRIT CYPRUS
L BRITISH VIRGIN ISLANDS
U BRUNEI
C BULGARIA
U BURKINA FASO .
r BURMA, . " .. " .. " ...
LJ BURUNDI
C BYELORUSSIA
c; CAMEROON
[ ICAMPBELLISLAND
D CANADA
O CANARY ISLANDS
[: CAPE VERDE ISLANDS .
L CAPRII$LAND
O CAYMAN ISLANDS
[: CELEBES
C CENTRAL AFRICAN REPUBLIC
[1CENTRAL KIRIBATI
O CEUTA AND UELLIA
C CHAO
C CHAGOS

CHATHAU ISLAND
C CHESTERFIELO ISLAND
C CHILE
C CHINA
C CHRISTMAS ISlAND
C CISKEI
C ClIPP£RTON I$LAND _
C COCOS ISLAND
C COCOS KEELING ISLAND
C COlOMBIA
C CQUINO IS
C COMOROS
C CONGO
C CONWAY REEF
occo« ISLAND
G CORSICA
CICOSTA RICA
{ ICRETE
{ ICROZET ISLAND
LJ CUBA ,
C CURACAO
n CYPRUS ." ..
[ ICZECHOSLOVAKIA ,.
U DENMARK , ...
O DESECHEO ISLAND , .
O DESROCHES
C DIEGO GARCIA
D CJIBOUTI
O OQOECANESE ISLANDS
C OOMINICA
l.. DOM,NICAN REPUBLIC
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THE POPULAR "PB-1 PRO·BALUN"

2521 W, LaPa lm. Il< • "' ",,!>elm. CA 92801 • 114-952-211'

A£A Engineering

SIGNAL SENTRY

Complete Kit Only $69.95
Assembled Board $89.95

SoIIre 1'00' rnon~()fiog prolllem•. Can &tOte and 'emombe' tne ID el
1"" calle'. Igr<>res ba::l<gr""nd o,,"~e, . '''''I''l'""l. only to v.lid OTMf
o;gnal• . SCreen. ncomimg calls Smalle"""g~ to Il irlle many ngs.
includ'ng ""me Hr•. Provide......, 1""' OUI of all DTMF tone • •
uoable a. a ' e mote conf'PIle' Op..ates on 6 10 1 6~ DC

CA res;o"fIIs add 6-25% ...Ie. fa•. S&IJ: $4,5() (1flS<J'''''), f oreign
o""ers add 15% f <x"""e mID <x C81al<Jg. ",nd LSASE('~I IO:

~-
-

- - -- --_._~

WILAM TECHNOLOGY
p.o. Box 5174. MASSENA. N.Y. 13662

(315) 769·8334

Model WLA54M
5·2000 MHZ PREAMPLIFIER

For analyzers, scopes, radiolTV, ICOM
R-7000, scanners, etc. Gain 20dB,
Noise Fig . 4 dB. Pout (1 dB) adBm,
12·15VDC. Usable 2·2100MHz, with
input protection , in cast aluminum
case. Pull signals from noise. Only$139
+ $4.

PB·1 $17.95
AI.o A.al.lsbls :

PB-4. 4;1 $19 ,95

n-.•..,d. In .... Wort<! WI.,. by

Am.l....... P"",-••I"""I.. Go.....­

ment. "'''''''Y. flc.
• n Ip, D,p"'.... "".m. &. ~opers

• H. ndl.. f<., III&g" ~...e '
• B'O.ot>ono J 10 35 M~z

• lIg~'...ei g~l. se. 'ed &. W• • ,ne<_
p'ool

• De luxe CPnnec'OfO ,equi ,. NO
oold e<.ng

• NO jumpe, w"e.
• M,n ,m " es CP.. &. n Olmon;c

<toit1ion. n.,p< 'educe TV inlet·
I",ene<o

• Wil~ . ' . nd Olo UH F: SO ·239
,ecO!>lacle

ORDeR DIReCT FROM FA CTOR Y. All o rde,s sh ip ped
U.S. Postpaid, v ISA/ Me · give ca 'd •. E,p Dale, S,goal",e

accuracy. It even
has built-in remote­

reading capability, can
be used for RF signal sam­

pling and its QC (Q uic k
Change) connectors are inter­

changeable in the field without
affecting ca lib ra tio n. There 's a
model that reads AM peak power

too, the new 43P . .. or
yo u can retrofit your
trusty Model 43 for it in
about 15 minutes. Con­
tact us or your Bird dis­
tr ibutor for detatls.

CIRCLE 1 5 ON READER SeRVICE CARD

.",...",.C.,".C~LE 109 ON RE.... DER SERVICE CA RD

youf '1 ' S1'ake .1'. tJlobl e· J9.95

~ D~:~:i~:~~:~E .
ANTENNA

140.150 mhz / 435--450 mhz
150 WATT POWER RATING

Suppl,ed with 12 ft, of RG 58 Coax
Cho<ce otB NC or Pl.259 Connecto' ,

...""......_ ... . ~'" TI<N» _
An1enna Only .~ ~..S12.95 Ra
Tru n k Mounl ~~.~ ,~ I2-('O. a
Thru Body Mou nt 5.00 ea

1-800-634-4622
1·708·790-9894

• {In ''''''''''1
CW",y produds MMi> in "'" U S.A

COMTEl CO INOUSTRIES INC
P.O. Bo. &81 429. $Cha"mb...g, IL &11&8

who else but

Bii\D

CIRC LE 291 ON READER SERVICE CARD

CIRCLE 63 ON READER SERVICE CARD

IMP/?OllE
• YOU/?HEI//?ING

0 0 e SOUND P URIFIER
REDl'n 8~CK{;ROUM} ~OISf~-- RE'IOH INTERFf RE"t"E f RO'1

RFC[l H [I ~l'DIO~
Q.~"• .~.~........... ..,. . ... ,, ~.... ~ ... . ..~,', ,....... ,,..
' OUND "".1>'£0 ' ''''''''' .~.". ~ .._....... ,.."""'''''' ,...-
" ..~ . • ,~, .. _ , ...... . . ...' c.._u _ • • _ .. .... u ,"..~ . ..... .

Loo4 • • • " .-. _,.." '" ,"c "". ..... . """ .~ , ,., " , ~, ... "), . .... ..• , '.,, .» ,
}'''K-TFNN''

""............. ........_ .... 0_ ''' ' ...., ,.. 0' '(" N~<" ......~'0~...o• • " . ...._ ' . po' , .. ..Ei! ' L':cno'; ' j,~oc;';;,i ;;;' : ', .c " u, ,....PI"......,
po. w ' 00, COD• • .•" " "''' ~........ . ,tlI .• • "

• 1" ' 1 '" ..,.. NY~"' _ '~~ T..
".",.eTIPNC" • •• • TEtO ' ...N' ' .OO" OTS, " N" '0" on .".•,

WHY IS THIS TOUGH OLD BIRD STILL
THE INDUSTRY STANDARD WATTMETER?

Simple . No one's
been able to improve
on t he basi c Bi rd
Model 43 THRULINE~

directional wattmeter since
its inception - not even us.
Rugged , reliab le and accurate,
it's also extreme ly versat ile and
easy to use. With Bird precision
p lu g-in eleme nts , it
measures forward and
reflected CW power
from 100mWto 1O,OOOW,
0.45 to 2,300 MHz, with
+ 5 % o f full -sca le

30303 Aurora Rd.. Cleveland. Ohio 44139 . 216/248-1200. TLX: 706898 Bi rd Elee UD . FA X : 216/248-5426
Western Sales OUice: Ojai, CA 8051646·7255

CIRCLE 1 76 Of'l READER SERVICE CARD
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CIRCLE 21 ON READER SERVICE CARD

'fi'(p\'/ 7r The No-Tune
!J \.J U Windom Antennas

" :-;0 r'"""~ + So "'''01, So tno~. '" ""',,,. '*
DOT ;' So-T... '" bQ",'.,j(l,:!O. 17. 11 &: lO. DOTi! j. So' lUI ' 00
,j(l, 20 .. 10.WOfl; 0"''' b•• J. ". ,.- "'.«, OX .. G.,. ri......' r..~.",.,..,
Ro.d~ '0 UK :-;"". \ Kio k-Plwr :-;0 mp. 0< Ro••" ",, '
,., 1.4<. a."o.. . \\V ,., o1..1 I...I" . J to.JC((l \'
100 h. RG·1lx f.,Jh.. u..'So,.. R,,<N XJ() w.n.

c.,, "~. T':tIL ~~~. •wr;• • IIIT« hS. " el , ,,:r .- ; ,
S6.~ pp<! USA ~ • 1. 10' 1 "

lofo,..' ••u. ~. .. TNT/2 $7Qf,' .•
AntenllasU'est ~~ J,fU~" .,~
&, 5(l:)(J, p"",¢ , vT~6ffi or""" 800·926·7373

CIRCLE 5 ON REA DER SERVICE C ARD

CABLE T.V. CONVERTERS

CIRCL E 112 ON READeR SERVICE C.... RD

CIRC LE 7 ON READER s eRVice CARD

This space contributed
as a public service.

1-800-826-7623 ~ c=
B & B INC. •

4030 Beau-D-Rue Drive. Eagan MN 551 22

JerrDld"', Oak. Scient ific Atlantic. Zenith. &
many others. "New" MTS ste reo add-en:
mute & volume. Ideal fo r 400 & 450 owners.

SPI-RO MANUFACTURING, INC.

, "" ' Dept. 105, P.O. Box 5500 B
Lakeland, FL 33807 . (813) 646-7925

Send For La1est Ca talog . Qea le' s Welco me

1990 CALL DIRECTORY
(On MicrofiChe)

Call Directory . . , $10
Name Index " , , 10
Geographic Index , , 10

All three - $25
Shipping per order $3

BUCKMASTER PUBLISHING
\. Mmeral. Virg inia 23117
~703: 894·5777 800: 282·5628
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code licensing move, to capture our
consumer electronics industry,

A manufacturing industry, without
new product research to support it,
doesn't last long.

Now, with cars depending more and
more on electronics. even our automo­
tive industry is being seriously hurt by
our shortage of new engineers, techni­
cians and scient ists.

If we can gef the League to take this
situation seriously and gear up to at­
tract newcomers to amateur radio,
we're going to need at least 50,000
new young hams a year before we'll
even have a prayer of regaining our
electronic industries.

The key to getting this revolution g0­

ing is to dump the old guard directors
and vote in new ones, ves. t know, it's
too much trouble. The Russian (social­
ist) answer to every new idea is the
same: (1) It can't be done, and (2)
We're tired,

Are you really 100 frightened and
lired to let me know what's going on in
your division so I can help you clean
house?

a SL 01the Month To enter your OSLo mail it in an enve lope to 73. WGE Center, Forest Road. Hancock, NH 03449. AUn:
OSLo! the Month. Winners receive a one-year Subscript ion (orexlension) to 73. Entries not in envelopes cannot be accepted.

Never Say Die
Continued from page 4

Th e Goal

For the Alzheimer's stricken geri­
atrics, the purpose at this exercise is
twofold. We need new directors fun­
ning the League so they'll (1) establish
a task force to clean up our bands. Talk
about trash! All you have to do is tune
14,313 and listen to Herb and tns ama­
teur radio wre<:king crew to see how
bad things have gotten. And (2) estab­
lish a task force to get newcomers into
the hobby.

Can these goals be achieved with
president Price and the current direc­
tors? They've had years to make a
move and we haven't seen anything
outtalk.

So let's see some action toward the
first real ARRL elections in the
League's history,

Why Bother?

Let me replay Wayne's old tune, It
may have totally escaped you that we
have lost our consumer electronics in­
dustry . , . that America no longer man·
utactures the bill ions of dollars of hi,
ti'a, TVs, radios, cassette players,

boornboxes and calculators which
Japan has parlayed into the world's
greatest financial empire, We buy their
radios and they buy CBS,

This manu facturing loss means
we've in turn lost the supporting Indus­
tr ies such as parts manufacturing and
the continuing research support which
all this manufacturing required, tn­
deed, me evidence is strong that the
sudden lack of young hams in the late
'60s and early '70s, the League's con­
tribution via their disastrous Incentive
Licensing strategy , so weakened
Amer ican research strength that the
Japanese were able, through their no-

Do It Yourself?

This " trashing" of the ARRL by sug·
gesting you get them to do the most
logical and needed thing is a last ditch
act. I've come up with this outrageous
and probably comptetely unworkable
idea in desperation.

First I wrote editorials asking you to
do something about the mess on our
bands and repeaters . I asked you ei­
ther to take individual respons ibility
and actually go on the air and try to
reason with the handful of crazies who
are screwing up amateur radio for the
rest of us, . _or to at least get your club
interested in a group attempt to clean
up the mess you've allowed to build up.

Okay, I wrote about It at length and

I,

I

I

USS DRUM
(SSN-tiT1)

(
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CIRCLE 76 ON READER SERVICE CARD

CIRCLE 39 2 ON READER SERVICE CARD

-I/i:CTORhN DER
ZERO - I N HAND- HELD

THE S IGNAL ! PHASE SENSE
ANTENNAS FOR

VHF DIRECTION
FI NDING. USES

ANY FM XCVR .
COMPASS GI VES

DI RECTI ON,
ARMS FOLD FOR
STORAGE: . TYPE
VF-1 42 COVERS
BOTH 2-MTRS s

22 DMHZ. OTHER
MODELS AVAILABLE.
WRI TE OR CALL FOR
MORE I NFO.

$3 . 50 SH I PP I NG & TYPE VF-1 42
CA. ADD TAX) $12 9.9 5 619 -

RADIO ENGINEERS 565 - 13 H

3941 MT. BRUNDAGE AVE.
SAN DIEGO CA.92111

SCARED OF THE CODE?
rt-s A SNAP WITH GGTE

MORSE TUTOR, THE CHOICE
OF THOUSANDS Of HAMS &

PROSPECTIVE HAMS, PRAISED
IN QST. 73 AND WORLD RADiOI

l£ARN IN .JUST 12EASY lESSONSI

(j(jjl ~ -c;,'U-c;,O\\"

IR.O\\~
FE....TURES OF ,,"IS UNIQUE P ....CK...G E tNCLUDE :
.Cooe~s l,om 1 to ove' 10Q WP M
. Standa rd or Fa rns wo n h mod....
• Ad jus' abta ' o na l,~ua""y

. O v.., . bitt ~n r.nclom co"""".a"ons

. L..n,,,,•. num be, s. p u!1ctua"on . nd J>I'O s igns
• R.ndom c h .. ,act..". '" -...orris lor ..ach Ia-ssoO
• Disptay t.... whit.. tis 'an inll or a n .., COj>ying
. All p..,.......t...... "'.....m be'ed _ n ......ia""
.Pa , a m..' ..". .... iiy c h . n ll"d when d ....ired

For PC-DOSJMS-OOS compu'"..... ....vailable ..I d ,,"'-
"'• . ' h , u OST or 73 Of ""nd $ 111 ,95 10' 5 _25 - 0' $21_95
'", 3 ,5 · .. $2 S &H (eA "'s idenls add 6% T....j lo :
GGTE . PO eo_3405. N_ oon Beach , C'" 92659

TNR Technical , Inc.
279 Douglas Ave ., Suite 1112
Altamonte Springs, FL 32714

(407)682-4311

RDN1, Box 66 - O rangevillc, PA 17859

717-458-6243
SASE for free brochure

All your TEN-TEe needs!

TEN-TEe

( M & N Electronics)

W ill be closed for September.
pl e~ >e leave message on answering machine .

(you r plJc,n" call ~· imbuned ",jtll Radio Order)

TNR The Battery Store
If You're Serious About Radios
You Want The Best Batteries!

Sanyo Battery Inserts
ICOM Kenwood

BP·2 , $14.00 PB 2500 .. , , . $18.00
BP-3 15.00 PB2600 , . . 18.00
BP-5 21.00 PB2400 (TabS). 15.00
BP-7 23.00 PB21 00 , 12.00
BP-8 21.00

Sanyo Nicad Cells
N 600 . . . . . . . . .. "MOO . . • • , $1.50 Ea.
N270 "213M " , ,3.oo Ea.
N SOOA "213A" , . . ,3.00 Ea.
N BOOAR " A" .4.00 Ea.
N1200 "SubC" , 4.00 Ea.

°Spe-c lly Solder h b.
M..lerC. rd VISA FTHShipping& c..ftllog

1-800-346-0601

CIRCLE 2 43 ON READER SERVICE CARD

, Ideal fQr MAIlS, Vol Fire, • Multi FUOCIJOn LCDdisplay
EMT, B'""stRPU, PolICe. etc ' Frequeocy Range 138-174 or

, F<JiIy Fleld Programmabla 4~ mHz
• 99 Channels ' FCC 3- DOC type aocep!_

• Till!! 40Wan Powe, ' Low Cos! OTMF mike avail
• EJ<lremely A<qged •Ove<nighl Shipping Availabie

•Sh'l'P"d Complete " IM'ke, Mobile ~ode Moonl 3- Power CabIa
•Base Stalion P.S, ;mobile ""Ie-nnas etc. in S1od<

CIRCLE 150 ON READER SERVICE CARD

~ AXM Incorporated
II!iiW:l 11791 Lcara SI .

Gllrdt'o Grove , CA 92640-2J21
Wrile or 71 7 im i l in

WHENDOESONE EQUAL TWO?
waex IT'SATADM8FMTRANSCEIVER

Cm t\lERCIAI. & A.\1ATELTR BMDSINOro-l;~IT

HUGE NEW 1990
CATALOG

• Big 88 page BY, x 11" Fonnal

• Communications Receivers
• Portable Receivers
• Scanners
• Amateur HF Transceivers
• VHF·UHF Transceivers
• HTs and Mobiles
• Amateurand SWL Antennas
• Accessories and Parts
• RTTY and FAX Equipment
• Books and Manuals

CIRCLE 6 2 ON READER SERVICE CARD

lha
naCO
luba

lnr
""3,95
5,75
'00
'.00

~,.

s _70
as

1.75
1.50

ao
zo

;00

D"SCflptlon
UHF Mate Pt1eooi ic, USAmaoe
PL·259 PheooIi<: , Amp/>eool
p\'-259 Tefloo, AmpheJ10l
UHF Male $J Ive.- Teflon, USA
fle-<tuce' lor RG-58
Re<lucer for RG·59 & MtNl 8

1'1 Ma~ RG-8 , 213,214. large bo<ly
NMa~ PIn l or 9913. 9086, 82 14
l its UG-21OJU & UG·2 1BIU N's

UG-2tD/9913 NMa~ lor RG·8 w,th 9913 Pin
UG-2t8/9913 1'1 Ma~ I", RG-8 wlth 9913 P,n
UG·146AIU N Mafe10 50-239, TefJoo USA
UG-83B/U N Fematelo PL·2 59. Tellon USA

" THIS LI ST REPRESENTS ONL.Y A
fRACTION OF OUR HUGE INVENTORY"

CIRCLE 115 oN READER SERVICE CARD

THE RF CONNECTION
" SPECIALIST IN RF CONNECTORS AND COAX"
P"rt No,
PL·2591USA
83-1SP-1 0SO
83·822
PL·259/ST
UG-175
UG·176

UG-218/U
991 31P1N

THE R.F. CONNECTION
213 North Frederick Ave, #11

Gaithersburg, MD 20877
ORDERS 1-800-783-2666

INFO 301- 840- 5477 FAX 301 -869-3680

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TOCHANGE
VISA. MASTERCARD, ADD 4%

UPSC.O,D, ADD $3.50 PERORDER

THE
NEW
TUBE

CO/TNT
YourHQ
forl Way

and
RfPower
rub's.

This month's special
PENTA 61468 $ 11,95

3-500Z $ 95,00
4-4OOC $130 .00
Bll A s 12.00
5728 $ 65.00
4CX350 $135.00

PillS many more, callor w,ile usnow!
Obsolete types alsoavailallle,

THE NEW TUBE co" PO BOX 202,
MIDDLE VILLAGE, NY 11379.
PHONE 718-894-2131.

Universal Radio
1280 Aida Drive Dept. 73
Reynoldsburg, OH 43068

Send
$1 to
1&

CIRCLE 9 4 ON READER SERVICE CARD

73 Amateur Radio • October, 1990 83



DEALER DIRECTORY

DEALERS: Your company name and message can contain up to 50 words for
as little as$420 yearly (prepaid), or$210 forsill months (prepaid). No mentlon
01 mail-order business please. Directory text and payment must reach us 60
days in advance 01 publication. For example, advertising for the April '91
issue must be In our hands by February tst. Mall to 73 AmateurRadio Today ,
80)1278, Forest Road, Hancock NH 03449.
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CALIFORNIA
San Diego

Hard to l ind parts, surplus electronics,
standard line items. Hams, hobbyists,
industrial professionals-from nuts &
toes to laser diodes , . _Elect ronica lly
speaking, Gateway's got il! M-F 9­
5:30 . Sal. 9-5. GATEWAY ElEC­
TRONICS, 9222 Chesapeake Drive,
San Diego CA 92123. (619) 279­
6802.

COLORADO
Denver

Hard to find parts, surplus electronics,
standard line items. Hams, hobbyists,
industrial professionals-from nuts &
bolts to laser diodes . . . Electronically
speaking, Gateway's got it! M- F 9­
5:30. Sal. 9-5 . GATEWAY ELEC­
TRONICS, 5115 N. Federal Blvd. #32·
B , Denver CO 80221 . (303)
458-5444 .

DELAWARE
New Castle

Factory authorized dealer! vaesu.
ICOM, Kenwood , ten-tee . AEA,
Kanlronics, DRS I Mfg ., Amerit ron,
Cushcrall, HyGain, Heath Amateur
Radio, Heil Sound, DELAWARE AMA­
TEUR SUPPLY, 71 Meadow Road,
New Castle DE 19720, (302) 328­
7728.

IDAHO
Preston

Ross WB7BYZ has the largest stock of
amateur gear in the intermountain
West and the best prices. Over 9,000
ham related gear in stock. Call us for
"air' your ham needs today. ROSS
DISTRIBUTING CO" 78 S. State, Pre­
ston 10 83263. (208) 852-0830.

KANSAS
Wellington

We have it! AEA, ASTRON, BUITER­
NUT, CALLBOOK, COMET, DIA­
MOND, H EA THK IT , HUSTLER,
KA NTRONICS, LASER COMPUT­
ERS, MFJ , RADIO SHACK. SMILEY
ANTE NNAS, TEN-TEC, VALOR AN­
TENNAS & more. Small town service
with discount prices. DANDYS, 120 N.
Washington, Wellington KS 67152,
(316) 326-6314. Circle Reader Ser·
vice 263 tor more information.

MISSOURI
SI. Louis

Hard to find parts. surplus electronics,
standard line items. Hams, hobbyists.
industrial professionals- from nuts &
bolts to laser diodes . . .Electronically
speaking, Gateway's got it! M~F 9­
5:30. Sat. 9-5. GATEWAY ELEC­
TRONICS , 8123 Page Blvd . , St .
Louis MO 63130, (314) 427-6116,

NEW YORK
Jamestown

Western New York's finest amateur ra-

etc dealer featur ing ICOM-Larsen­
AEA-Hamtronics-Astron. New and
used gear ,8 a.m. to 5:30 p.m.•Sat. and
Sun. by appointment. VHF COMMUNI.
CATIONS , 280 T llfany Ave . ,
Jamestown NY 14701. (716) 664­
6345, Circle Reader Service number
129 for more information.

Manhattan
Manhattan 's largest and only ham and
business Radio Store, Featuring MO­
TOROLA, ICOM , KENWOOD. YAE·
SU, AEA, SONY, BIRD, TEN-TEC. etc.
Full stock of radios and accessories.
Repair lab on premises. Open 7 days
M-F, 9-6 p.m.: Sat, & Sun. , 10-5p.m.
We ship wor ldwide, BARRY ELEC­
TRONICS, 512 Broadway, New York
NY 10012. (212) 925-7000. FAX
(212) 925-7001 .

OHIO
Columbus

Central OhiO'S full- line authorized
dealer for Kenwood, ICOM, vaesu. AI·
inca, Info-Tech, Japan Radio, AEA,
Cushcraft, Hustler,and Butternut. New
and used equipment on display and
operational in our 4000 sq. II, store.
Large SWL department, too, UNIVER·
SA L RADIO , 1280 Aida Dr ive ,
Reynold sburg (Co l u m b US) OH
43068. (614) 866-4267.

PENNSYLVANIA
Trevose

AUlhorized factory sales and service.
KENWOOD, ICOM , YAESU , featuring
AMERITRON. B&W , MFJ, HYGAIN ,
KLM , CUS HCRAFT , H USTLE R,
KANT RONICS, AEA, VIBROPLEX,
HE lL, CALLBOO K, ARR L Publica­
tions, and much more. HAMTRONICS,
INC., 4033 Brownsville Road, Tre­
vose PA 19047, (215) 357-1400. FAX
(215) 355-8958. Sales Order 1-800­
426-2820. Circle Reader Service 379
for more information.

TEXAS
Dallas

In Dallas since 1960. We feature Ken­
wood, ICOM, vaesu, AEA, Butternut,
Rohn, amateur publications. and a full
line of accessories. Factory authorized
Kenwood Service Center. ELEC­
TRONIC CENTER, INC" 2809 Ross
Ave ., Dallas TX 75201. (214) 969­
1936. C ircle Reader Service 74 for
more information,

Houaton
Hard to find parts, surplus electronics,
standard line items. Hams, hobbyists,
industrial professionals-from nuts &
bolts to laser diodes . .Electronically
speaking, Gateway's got lt! M-F 9­
5:30. Sal. 9-5. GATEWAY ELEC­
TRONICS , 9890 Westpark Drive,
Houston TX 77063. (713) 978-6575.

then I waited, I listened on the air for
any signs that one single reader or ham
club was showing the slightest hint of
social responsibility. I anxiously read
every club newsletter coming my way,
looking for any sign of intell igent life in
th e ham universe, Zil ch. Nothing ,
Bubkes.

I went on a several year rampage
trying to get any reader or club to take
seriously our need to attract young­
sters into our hobby. I cajoled. I wept. I
threatened. I raged. I even tried logic.
And what did I gel for all my trouble? A
few "hey, right on" lette rs. Some let­
ters asking me to stop bothering you
with facts. And a continued cowoence
in the FCC stat istics,

If I see ARRL director Marshail Quiat
re-elected this year I'll know for sure
that there isn' t one ham in the entire
Rocky Mountain Division with any real
interest in amateur radio's future . . .
that this whole thing is completely, to­
taily hopeless, I can't believe there
isn't anyone in the whole divisiOn with
enouqh pride in our hobby to stop such
a travesty.

20 Meters Poisoned!

The self-rightoous off icious bull ies,
lead by KV4FZ, started their poisoning
on 14,31 3. But this mean-spirtted hate­
mongering soon spread to 14,300 and
then 14,275. 11 further festered when
all-mou th, no-ears K1MAN entered the
fray.

We'd already had complaints by the
gross over Glen (MAN)'s endless blind
broadcasts on 14,275. It was bad
enough that W1 AW, run totally by a
computer, fired up to broadcast meso
sages day and night on the bands; now
hams seemingly more interested in
ego grati fication than being 01 any seri­
ous service were getting into the act.

The 14,313 mess naturally spread to
adjoining channels, as did the grow ing
mess on 14,300. The result these days
is often one big unholy sewer stretch­
ing pretty much trom 14,275 on up to
14,325. We've essentially lost 50 kHz
01 the band to this gawdawful non­
sense.

The more I listen to this vocal stench ,
the more I feel it's time to push the FCC
for some changes in our rules. We
don't need the FCC to try and sort out
who the bad guys are , we just need to
have them make it far easier to tilt li­
censes. The police can take your driv­
er's license away on the spot when
they catch you screwing up. So why
can't the FCC yank a ham ticket?

Right now it's almost as diffic ult to
de-license someone as to get the death
penalty. Phooey. If the FCC would tune
into our 20m mess and start issuing
some license suspensions wholesale,
they could clean up our biggest ham
garbage pail in short order, It smells so
bad around 14,313 that even if they
issued license suspensions for anyone
caught transmitt ing anywhere near the
channel, it would take most of a year
just for the stink to die down.

The small band of idiots who have
lousedup our band needto be punished.
No, Idon', think we shouldhang them...
perhaps a simple chopping off of their

push-to-blather finger would suffice.
If you can come up with a proposed

rule making a change which would allow
leg itimate ham clubs to get the FCC to
suspend licenses, I'll help you get it
passed. The catch . .. the rule has to
some way prevent the bad guys trom
forming aclub and getting the good guys
suspended.Or perhaps we should COr1S~

dar adopting the old Vietnam concept:
" Kill'em all and let God sort it OUI."

Curing The Welfare Mess

An editorial in Newsweek (Aug , 13,
p. 8) recommends the Israeli kibbutz
system as a way to revitalize inner-city
neighborhoods.Good idea,even if I did
propose it several years ago in much
greater detail in a 73 editorial during
theNew Hampshi re primary. I even pro­
posed a way to get the project funded
by private industry instead 01 making it
still another federal deficit enhancer.

The deficit. The Big D! Politicians
have been waving this at us, chanling
" doom." I' ll bet they have you actually
believing the deficit is a terrible prob­
lem. You 've read it a thousand t imes,
so you ought to believe it, even if it's a
giant red herr ing Check out Business
Week (July 30, p. 10) and stop being
conned. No economist has found any
evidence that the defic it is a sign ificant
problem. It's just that it seems like it
really ough t to be a problem, so we're
being manipulated by the politicians
and their media prostitutes (as usual).

tsreel. faced with tens of thousands
of refugees. few with any money or
skills . solved the problem by selling up
kibbutzim. These were groups, work­
ingtogether to grow food and manutac­
ture simple products. They devised an
ingenious system which has worked
wonderfully.

The main ingredient I'd add today to
help solve our American welfare and
inner-city problems would be amateur
radio clubs, This is what made the
enormous enerence for Jordan. As
Santayana said , if we can't team from
history .. .etc.

At any rate, than ks Newsweek , for
the editorial supporting my idea .
which, far's I know , was original.

Gus Is Gone!

Amateur radio has lost a real pio­
neer. Gus Browning W4BPD was the
ideal ham .. .gutsy. willing to go any­
where in the world .. . an adventurer.
He gave thousands of us DXers years
of excitement, bringing a new life to
amateur radio.

Tens of thousands of hams had the
thrill of contacting him in Afghanistan,
Bhutan, Mali and many other coun­
tries. Hundreds of thousands enjoyed
reading his fascinating stories of his
adventures , Gus had an enormous
impact on our hobby.

In a hobby which has turned sour
with bickering in recent years, Gus was
always upbeat, invariably bring ing his
indomitable spirit to his contacts.

Amateur radio is much the poore r
for Gus' moving on the the next order
01things. Few, if any, people have con­
tributed as much as Gus to this hob­
by .. .and thus to Iheir fellow man. iii
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a cash oullay lor equipment the size 01
Forl: Kno.? The answer ... yes. How
do I know? I've been doing it lor years.

For the past few months, a ham
down in Virginia has beer! writ ing

and calling the 73 offices. Aller some
rather lame insults directed at Wayne
(and some very strange comments The Low Budget Ham
lumping John Kennedy. Jimmy Carter, My first amateur radiO station was a
Riehard Ni.on, Ronald Reagan and borrowedHeathHW-16anda 15meier
George Bush into the same political dipole slrung outside my bedroom
category), he asks us to reprint a cen- windoW. Total cost to my 13-year-old
hon that was liIed with the FCC. re- pocket . . .about two bucks lor the wire
questing an axpansjon to the Noviee! (somebody gave me the 12 feetol coax
Tech phone privileges on 10 meters . I used as a lead-in.) Did I work the
The following is an excerpt Irom his world? No. Did I have a blast working
letter: Texas? Yes!

" l awn a Radio Shack HTX·100 For the pastlwo years I have been
transceiver, which, al most, puts ou/25 operating almost exclusively in the
watts . . . 1am forced to operate at low Novice/Tech portion 01 10 meters
powerwilha ~ wave vertical antenna, I (that's where most of the action has
can afford /0 purchase a much beller been). I have over one hundred OX
transceiver, but I live so close to my countries (some of them worked , with
neighbors that I must operate ORP much patience, in the middle 01 pile-
... NcvicB and Technician operators ups). My " super-expensive-deluxe"
are tJeirtg tota lly cIobber9d out of con· rig? A Heath HW-101 met my Dad buill
taets wrth other Novices and Techn~ about 15 years ago. Total output on 10
Clans by Generaf, AdVanced and Extra meters? AbouISO warts. My " spacious
Class 'amateurs '.. . 73 Magazine, antenna array" ? A full-wave loop. cut
and Wayne Green, overtlyand covertly lor 10 meters , fed WIth 400 ohm ladder
~an)"Oneand8'Vef)'(lfl9inama- line through a used MFJ tu ner ,
tBUr radio who don 't share their Coon- Mapped around the inSide 01my bed-
try Club Republican 'values' . . . i.e., i f room windoW in the middle ol Hamden.
you don 't own $50,000 of 'amateur' Connecticu1, (One 01 the fringe bene-
equipment. and 8 $750,000 S!Jburban fits of moving to New Hampsh ire 10
estate to install it on, you ain 't wonh work lor Wayne is that I am finally able
talk in 'to! " to put up some outside antennas.)

He goeson to insutt Wayne. 73, and Let's look at the total cash outlay to
just about everyone who he thinks is to duplicate this station:
blame for his lousy results on 10 me- Used HW-101-$150 (I've seen
ters (I won't bore you with the restof it). dozens of lhem for this price)
He is also quite angry that , even Used antenna tuner-$40 (or build
though Wayne wrote to him personally or buy a new one lor not mueh
Wi th some helpful suggestions, we more)
have yet to respond to him in the pages Used SWR Meter-$30
01 73. I hope he '11'111 consider this an Used Microphona-$40
" official published response" ; Lighten Wire Antenna-$5 (this is high, but
up, pal! let's not picl< nils)

We're talking ham radiO here, not lJldder Lina-$20 (this should give
brain surgery! Who ever promised you you enough lor 4 antennas)
you'd have a clear frequency? If ooee- Total Cost S285
alingon the restor the 10 meter band is Any hardworking 1t}.year~ With a
so important to YOU. upgrade to Gener· paper roule can save S285 in a couple

al Class . Why not strive to do the best 01 months. r used this statiOn for over
With what you have. instead of blaming two years, operaling from a eee-eeo-
everyone but yourself tor your lack 01 room apartment. No, I wasn 't the loud-
success? (How anyone could not be litst signal on the band , but every 5-8
S\.ICCeSSfulon 10meters IGrthe Iasttwo report was a personal triumph. I got a
years is beyond me. Do you think this greal deal of satisfactiOn telling sta·
guy might have his antenna plugged tiOns allover the world what my set up
into his microphone jack?) If you put as was. Most of them took a few seconds
much eMort into stuclyinglor your Gen- out from wor1l ing the pile-ups to eon-
eralticket as you do into writing long- gratuillte me on doing so well with so
winded leners, YOU 'd be on 20 meters nme. Not once did I feel like I needed a
with the rest of the weirdos by now (my more elaborate station. Instead of corn-
apologies to all the nice people who plaining about my antiquated gear. In-
operate on 20 meters-the weirdOS door antenna, noisy power lines and
know who they are). lack 01 any real ground system, I just

Now that I' ve got that out of my sye- decided to work around the obeteces
tern (or at least suppressed for the lime and have some fun. I learned a lot in
being), let's take a look at the one point those two years. I made some good
that this gentlemen raises that de, tnends. too. I learned something about
serves some serious thought. Can a radio and electronics Irom eaCh one 01
NovicefTech get on the air, make eon- them. I was having a ball!
tacts and have tun, without an antenna Isn't thai what amateur radiO Is all
farm the size 01 Southforks Ranch and about? IEIJ
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(G- P) and Fair to Poor (F- P).
Because the sun is extremely unpre­

dietable during a sunspot peak, these
lorecasts COIJId range from " right on"
to " way off." Forecasting is slill more
01 an art than a sceece. though wa
have observed that the Earth 's atmo­
sphere and geology are affected by $0­

lar behaviOr. Therelore, in periods sur­
rounding a predicted poor torecest,
observe what's going on with regard to
humcanas, vcicamc eruptions, and
earthquakes in the wortd.

See you next month with, we hope, a
more posi tive 10raeast. 1EIJ
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The Best and the Worst
October is usually one of the best

months 01 the year lor worldwide HF
propagation , and il looks like this
month will rank amonglhe best in sev­
eral years lor good OX. However, lhe
first halt 01 the month appears excel­
lent while Ihe second hall may be
somewhat disturbed lor propagation.

You can look lor mild disturbances
on Ihe sun between the 1st and Ihe 5th
of lhe month, which wil! result
in an increased " A" Index.
This means an increase of flux
density in the eenn'e magnetic
field end deteriorating propa­
gation-but nothing serious­
accompan ied by a decline in
me 10,7 em solar flux density.

From lhe 61h th rough Ihe
16th . conditions should be ex­
cellent for OX propagaliOfl . Be­
g inning about the 17th and in­
creasing in severity to the end
ol the mont h, you may expect a
very unstable period on the
sun, and 01 ecorse . on the
Earth . Th is Iwo-week span
ought to prOVide solar "ares
which r\tSull in a~ disturbed
magnetIC field on Earth. The
Boulder " K" Inde. and the
Boulder 'W' lndex wil l be high,
and solar lIu. may be low tor
this perIOd, reSUlting in very
poor wor ldwide propagation.
On some days during this peri­
od conditionS will be lair at
best. The weekends olthe 20th
to the 21 st and the 27th to the
28th may provide some let up
in the generally dismal outlook,
with fair conditions preva iling,

14 15 16
G G-F

21 22 23
F F-P

The Unpredictable

As always, your best monitor
01day·tCH::lay condit ions is the
WWV broadcast at18 minutes
past eacn hour when scter-rer­
restnar conditiOns are given in
detail.

Meanwhile, use the calendar
and table tor ptann....g your for­
ays mto the OX jungle. The
daily cnart 01 forecast condi­
t iOns shows G (Good), F (Fair),
and P (Poor) tor ell(:h day, and
trenas I rom Good to Poor

28 29 30



Uncle Wayne's

IOM012 • Map Libra ry by Radin Am"t<ur (ililbonk. Inc.
Include>: I P",fi< M.p " f the World 4·w1or 40 " • 28"

I M.p "f Nnnh America 4·colnr ].0",35"
I Grea' Cird, Chan of the Worl.! 4 ""lor ].0" > 35"
I W'>rld A,I., 4..."I"r 10 page> S12,00

mC09 • Shortwave
Clandesllne Conlldentlal

by G<T7J L, 0<1("
C""c" all dando>!i"" b<oadca"
ing. coun"y by counlry: lel1. Iff
~\lCncic•. other onl'tlhli.ncd infoo
ma,iun: .py . insu,genls, frocdor
fiShto", ,ehel, .n...hi,l radiI
secret rad'o CUfTCnt public"i",
114 pages, SIl.!

OIB65 • The Beginne,·.
Handbook 01 Amateu.
Aadlo-2nd Edllon

by CI"y I.w;ur
Comh;.... lhcO<}o and I"xtice inan
ea'y-lo_undc<>tand I"rm.t . and
p""ide, inform.tion lor c!loosing
and 1" , ..1Iin8 radio =ei>c" and
lransm""", ante nna•• lran.,m..·
.ion lin",. and te' l eqoipTrenl. 400
page,. 291 illustration.. SIS.SO

1OD090 • 1990 North
American Callbool<

Li'>l' ""cr 500,000 1i""n'icJ radio
amateur> in all """n,rie. uf Sorth
Americ•. Give. call•. na"",-,. and
add", .. inturmalion $211.00

ARlI7l ' Hlnta and Klnkl
Find ,he ",,,we, '0 ,h. t trid) prob­
lem, Idea, for ""mng op you, gC.f
fm ",,,,,fonable and eff,ciont oper­
ation, Sll.OO

AR210~ • Satellite Anthology
The la'e<l inform.tion on OSCAR.
91hrough !3 •• well a. the RS".,eI·
lite,. lnformalioo on l!le"", of dl ·
1';101 mtalc•. tfack 'ng. •n"nna.;.
RUDA K. micr""nmpute' . and
n""n: ' S5.OO

AROO46 ' Salellita
Experimentera Handbook

Undor one co>er i, wha' the Ama­
teOf Radio Operator need. to ~ ""'"

in "rde' 10 communic.te lh"",gh
OSCAR ,"tdlile', $ 10.00

AIl2lS'1K• SpaCtl Almanac
hy A'fIlto", R. Curti, KJKXK

['lrao,dinary oook. C.peu,c. tile
breathta king ..«nt new, fm m
'p;ilCC, lnclu<lc••hoot 40 page. on
Amateur Radio ","Ililes . Find .1_
m",' anything you m'ghl ..·. n, tu
~""... _hoot m.n·, lrip to the "ar>
%0 pages . U (I.lKl

AR0477 • Low Band OXlng
lIow ' n meet the challenges of the
d;ffc",nt furm. ot' 160, 110. and 40
tnc,e, p,opagation wilh effecli>e

anlenna'. <~uipment . •nd " pcrat- I,c:c:c:-;;::c:=::c::::::':"''''
tng " ••"goe,. S10.00

AR20]'o ' Vou. Gateway to
Packet Radio 2nd Edllion

Filled ...ith ",fonnati"n fnr.lI .ma _
leu", Tcll, evcrything )'>u need ",
kno....hout thi, Jlo pol.r now
mOOc: 00... tu gc< ,taned. equ,p­
,ncn,)ou need, and """". 512,00

AR24YJ ' FCC Aule Book
(8th ed)

Thi, New Edition i, . I"""t 50%
fat"'- The ,",,,rial o!>apte1'> in ,!Ie
fnm' nf the ..><)~ are a m.j", up­
~'adc t"cr the I"e>i"", cdit<m' . A
mu" fo< e>cry ..,ivo Tadio .TT\lI­
leUr. S9.oo

O.' ROI • World Presa Se...lce.
Frequencies (RTTY)
by Tha...... HlUringwn WIlOMV

A coml"ellen,i>e TT\lInual ,,,>cring
Rad'o"letyl'" ...w. monitorins­
..,,,,,",n,.11 inform.ti"n- ante"N.,
rece"er<. term 'na l unil<. plu>
three ' >len,i.. froque""y lim
Co>c" 65 W",ld p""" Sl",ic",
b",.dca>ling In Engli,h, "The
Oliginal Pre.. B,,,,,k.'· S4 f'l'gc,.

~.'"

05H24 • Radio Handbook,
23rd Ed. Will""" I. Orr Willi

840 pages or e¥<rythinS yoo ","nl­
ed 10 k"""" .hoot 'adtO communi·
,·. tion , Indeplh Mody uf AClDe
fund.men,. I. , SSB, amenna, . am·
plifiers. Jlower ,uPl'Ii,,, .•nd rnnre.

$29.~ hord ro. ... only

03Sl1 ' S hortwn e Aeceivers
Pasl a nd Presenl

~:Jil<d hy ~"rwI J . lhIrmo""
Cunei"" guWc l<, 2oo+ shoo"",'c
rocci>e" n..nofacturcd in the IlL"
20 yea". G;>c, key inf"rmation un
cach m,><!cl indoding coyerage,
di'play. " i,,·uit tyl"' . I"'rfurmancr,
OIew ..alae. "sal ,al"" , etc. P""","
on mo" modek 'The Blue Boo~ of
'''''nw.'' nodiu 'Olue , 1987, 104
page,,8 \'i,l l . !Wi ,95

OlCJO • The Commodore
Ham '. Compa nio n

ItyJim Gm hb, K91-.'1
IbO pag« or a",fnl information un
>c1c<.1 ing a CommoJore computer
I,,, lhe ham ,hack. w!len: to ftnd
'J'Ceiahzed program" the Com­
modo,e -pade' conneclion, ,nd
rtIOle~ 59.~

ARWH • Novice Amenna
Notebook

Nov;"", will Icam. among ,aher
th'ng" ""w antenn., operat<, and
"h., gu'er", llleir effect"enc»
fo< ,,,,,no and lung-di, ,",,,"" mm ­
municalion. SlI .oo

AR04~7 • ARAL Repeater
Oireetory t99(1_1991

Almost 18,000 i;>l mgs (meluding
opd.lC<lli." lng, fo< MS, GA. SC.
vc. TN, KY. WV, and VAl " 'ith
o'cr 2200 digipeate". B.nd pia"'.
CTCSS (PI.~) To"" Chan , cump;­
l. ti,,,, of frequcncy coordinalOr> ,
ARRI. SI""-· 'al Service Cluh>. and
beacon listing, f",,,, 14MHI lu
24GHI. $.6.00

AR2083 • Complete OX'.,
2nd Ed. hy Boltweur W9KNI
Lea", how to hu,,' OX and oblain
h.r<l-tu-get QSI. car<l, . 512,00

AR3169 • OAp CI...slca
ColI"'''on 01 .n"le, f",m 1,,1 15
y". of ARRLI'tlhlication> on build_
ing rcce"e". "an"",,,o". "an­
=i>c,.~" 2881'1'. 512.00

OID40 ' OXPower:
Etlectlve Techniques lor
Radio Am ateura

by Eu,tne B. Tillon A5RSG
256 p.ge. , 10 illu,lra"""" $9,~

ARRL L1cenH Manual
Beginning " 'ilh run, in ,he W"rld
~'i,h Hum Railio for the No,'icc .nd
p".>g'e"'ng th"",~h the ,,;ticall,­
ocrlaimcd ARRL Licm,~ M,,,,..ol
se, ie, f"r the Te"hnician thruugh
htr. CI..,,, ocru,.te 'Ht e'pl.na­
tion. of the ""'leri.1,"u>ered along
wi,h FCC que"i,," 1"-,,1, and an­
,wer kcy •.
ARB7 5 • Technlelan Claas
ARBS3 • General Class

IIROI66 • Advanced Class I":""''''~;~'''~,'.'''~ Iiii;:',;;,;;;;;,;:;;;,,;;:;;"l'ach S6.00
AR2391 ' ExtraClasa SII.oo

AR0410 ' Vagi Anlenna
Design

Hom Rad,o puoli.hc<I • ",ries or
a"icle, On Vagi,. The mate,ial
from tile", anide. lha, I, p",,,,n!Cd
he,e wa> I",h,hcd and npan<l<:d by
Dr. LJo",,,n. SI5.00

05A95 • Easy·up Anlenn...
lor Radio L1s1ener. a nd
Ham l Ity M_rrI M. ,\'0//

Lt ~e l<> Icorn ho.., to co,,"rut·t low_
co" . ,.,y-to""roctanlenna,r /:;a:," '­

"I' Anren""" ,,'ill !leI" you, S 16.~

01029 • Tile Illualrate<!
Olcllonary ol Electronics
(41h Ed . 1988)

h, Rtifu.l'. Tum.,.
"nd Stan (;ibili.eo

O"or 450 de,"i leddraw,ng' ,nd di­
.~'arn" O'C, 27.000 term, .re ad·
dressed 'n 650 pagC' . Pro>ide>
dear. brief. .nd e.'y-,o-ande,­
, tand doftnoti"n" An e<celkn, dic·
tionary fnr tile I'"bb,.-i" u, profe,­
,i,,,,,,1. 524 .95

1OF090 • 1990 lnle rnat ional
Callbook

Lim 500.00) I"cnscd radi" .ma·
teu" 'n the counlfic, ,,,,,,ide NUM
Ame,i..a , Cu,en; South Ame,ic.,
[UfOl"' . IIfTioa. A.i •. and tho
P""ifi,' arca (e,,'lu,i'e of H.w.ii
and the U ,So1""'«...'ion'l. $.W.OO

15A002 • Scanner and
Shortwave Answer Book

by Hob G",..
Whether y"" hu,e dim"u lty calco­
lating world ,"n,",one, or are try·
ing 10 figare oul ~ilollew.. meg.'
hew, and mele, band. thi, bo"k
willp'o>i"" the .n,wc". SI3.95

SHO

AR2626 ' Compan io n Sot! ·
ware lor Anlenna
Compend ium Vol , 2

5',0 " '-is ·DOS "opl')' SIO.oo

AR0488 ' W1FB' sAntennD
Note bool<

b,lJouj/JtM... WIFB
Get lhe he,t pc,f"",,,,,.:c oot "f
o,"",,"u""o ...,re antenna> ,nd "r­
lko l', Build lunel and SWR
bridge, . SII.00

AR0348 • OAp Notebool<
by Doutt O<Ma... '.1-'1FB

P1"e",nts ""'''''''lion projects ror
the QRP opcra"". fmm a ,imple 1
wall ,ry".i-<"n"olled tron,mittel
t" more , ,""pic, tra""",i",r do·
" lin. $.6.lJU
AR!250 . LogBook_

S piral

AR2545 • Anlenna
Co mpendium Vol. 2

41 P'pc .. c""""ng >ertical •.
yagi•. ~nad,. multibandand broad­
band 'Y"cm,. an'enna ".Ie,·li"n.
.nd much mon:o $12.00

16PM ' Packe t User'a
NOle book

hy Ha<l R,,~.,. "4,~ Br

(he, 911 d,agrams , ho" tr W .nd
tr ue c"nncel io", for popul.,
TNC, . l,. n>cei ,'e"" and , on,l'tlt­
cn; , '" genolne nu(>·and hoi" how'
t,,·do "",nu,1. Bmnd ""w ' $9.95

16S42 • S ho rt wave
Propagalio n Handbook

b, ("nrg<JflC(Jb. W1A.\A
anJ r,J Cohm N4XX

Ncw '0""'.,) ed"iun . Con,.;ns ap­
lO -the m,no,e inform. ,ion and
e!>an,. •nd guWc' )''''' thr""gh pro­
du",ng ,-"a l own I"0pagatioo da," .
154 pa~e,. paPC lNoc' k, $9 .95

0 1P044 • 44 Power S upplies

AR2116$· ARRL Aotaooa Book
Rcprnen" the hest and m",t high­
ly ,eg,r<led inf,"'t"'tion ""antenna
fondamen'a l" lr.",mi..ion Ii ....., .
dc,ign.•nd eon>truetL"n of win:
.n'enn., SIlI. OO

MW402 • Sol id Slate Ou ign
Ch<,,'~ full of g"od, b.,,, inl'<,n"a­
,ion----<: i"uit <Ic,i gn, aoJ appli... ·
t i,,", : de"",iption, of ret·ei'cf>.
l,...n,miner> . I"'..'cr ""l'I'lie,. and
le,l e~u'prrl<'nt S12.oo

ARlIJll6 ' AARL Ope raling
Mao ual

P",,~cJ ""th ",f",n"'t i"" "n ....,'" t"
ma~e ,It< he>! """ "f ,-t",r "ation.
inclod,ng : in'e,facing h<ml< co,n­
pu,ef> , OSCAR. VHF-UHF. ","_
tc,ung . SI5. 00

IIR0356 ' Morse Code:
The Es ""ntial Language

h,- l.. Pclcr Car r., n J r , ""'.1\1"'­
Tell' of e>olu,"onfmm' tmight ~ey
to eoml'tl"". Gi>e' pmCl"al ad,
vi,. "n lea, n'ng the ,ode and ""
nmdern-Jay 0"" 55.00

All 15(1) ' Aadlo Freq ua ney
Inlerference

Contain, in!'"n,"t'on to !lelp ,oh'e
RFI I",>t>len", G,"al t",hnic.1 ad­
>ice f",m ARRI. . ", ff "n interfer ·
ence f,u", l'.n,nuller> and d ,..,,;­
cal do>icc. S5.OO

AR.119.1 . WeatherS_tellit,
Han<lbook (4th Ed.)

. by fJr . Rolph Tagga" ", R Rt.lQT
ft(~ niT the Pre,,' hpan<led and
,e,'j",'" to rdkcllOday ", ...<.,1.,,­
fa. "'lei hI. ,,,,,h..-.logy, SlII.lMI

AR.1~\ll.1 • Companion Soft-
....are for Weathe' Satellite
Handbook

5 Ii· "IS-DOS tl,'Wy S l ll ,tMJ

NOViC E VI SOI SIUS

TECH VlS 02 111.95

GF.~ER AL VISO.l 9.95

ADVA"'CED VI S().l IS.95

EXTRA . VI S05 1~.4;

ARRL BOOKS
ARnoo . Antenna

Im pedane e Matchi ng
hy ""'lj",1S. ('dUM

Ady....·'-daTT\lllCo". antcnna <Ic,ign
engi"""" , lechnici.n" Mo.t COm­
prehen, i>c b<a,k "'rlllen "n aMng
Smith Ch.m in ,,-,I>ing .mpod...."
m.tchingp",hlem" S15.OO

AR2471 • Tu ne In the World
with Ham AadioKll (81h ed )

Br.nd Scw Edi,ion, Ea,ic, to rcad .
..>;"d I",,, " "e" the ~uc>li()n

1"">1, "n N'l'i"e ",an" gi>cn "n
N,wemher I. 1989and laler. C"de
".ching and code·pmctice ,·a,·
><t",included'nthekit S19.lJU

AR2464 • Tun e in the Work!
lIoo~ only , S14.OO

AR2197 · 0BtaSook
V. luahlc aid to the RF "",ign cng i­
nccr . ",·hn;ci,n . radio am"eur ,
andexperimen,e,- Commonl)' a'led
l. hle> . ,h.n,.•nd th"", h.rd-I o­
remcmho, formulas S12.OO

ARA.14 1 • Inferference
Handbook

Writlen fr"m an RFI ,Ic.th ', pc' ­
' peeli.-e. Hi, «pcrienee in . ol>ing
inled c"' ''''e problenl>, S12.00

AR2R7I • W1F B'a Help for
New Hams

hy Iklu, /J....'a... W I HI
Guide, the ncwcomme, through
the ma,. of n.... oper.t ing and
techni,·.1 pm"edurc, . Pullogel!le,
• , tat,o" . nd get " n lho . ;" 510 .00

AR226 ' Opera ting An
Amat e ur Radio S tetloo

Oc,igocd to an.''''« the ba, i.; ~ue.' ·

b"n,l!le heg'nncr may ha"e ..."' ,
equJpinen' . antenna' . and prn" e_
.lure, . SI .oo

VIS Study Cards

Ad,-."". ,he e•.,) "")' " un VI SS<wy Car." C<~npacl. L:p-t...-d. ' c f l., ll
Card' ", i,h Key·",,,,d , . UnJc rlined. Qu i, nn hack , Formula< ", ,,,ked
olll. Schema' ,,-, .0 yO"' rlng,r1;!" L'>eJ SlTCESSFUlLY hy "g"' 6
In 81!

Lanze Code Programs-(Avallable on 5~ " dlak.)
1"", I"'"">c ,'OfI)pletc ,IWy gui,1e ,,,,Ie prol'ram, f,,, I,o,h the CM!128
Comnulore, and ,he IBM eompa" hk>. Pn>t<ram, i""lu"" upd..ed FCC
qae"'on., . ",ahiple ehm,,", an,"e". fo<mala, . ",hem. ,,, ')n,""h. di.·
gram, . and ,imalated IVE) ..mpk te,t

IBM P.n # C,,,nn ,,,d,,,,, P.n # Pt.,,,
N,l" "" IBMOI COMOI 514.95
Tech lRM02 COM02 514,95
Geneta l IBMO~ COMo:! 514.95
Ad..""c IBMII4 COMtl4 519,95
Fw.t r-;c,,' P'>o11 lIIM05 COM05 S19.9;

IBM97 • Ama te u r Aadio Part 97 Aules nncla<lc, . pdatcJ , ",>i>cd
Cornmi" ion' , Rub . xp'emtlcr ].O , 1<18915'0" di,~ IBM cnmpatible
onl) . 5'.~5

06S~7 ' 1991 Pasaport lo
World Band Ra<lio

by Im,mmianQ} Rro<Idca.<n'nN
.\e"';«.l. f Ja .

YO" ean ha,'c 'he """rid ., yo",
f,ngcrt l[l' . '1' ,,0'11 gel I"" I..." " .­
,i"n an d timo g r id , _ 'he 19 9'
Bllye,', Gllide anJ ,n",e, _1~4

I"'go< SI4.;ll

10 ' You ' Elec:tro nlc PrOleel
by R""" fj . Tmi.lrr and

Jnn/Jlltan I. , Mayo
Writlen at tile ba,ic ic, ci. perlecl
f"r tbe heginne" The "" .lc, I,
g '>on CfI''''gh ck'·lr"n'c theory 10
undcr>ta nd the: ""ne<pe, "plaincd
th. oughoul the boo~ . S15.95

lOW02U • N6AJ Origina l 20d
Op by Jim Rajj m , .\"6RJ

A """ cdit"", in an c"'y·to-u",,
· ·...h<el'· formal. Simply dial lhe

1-----------------------------1 pn.:h > and in" antly !>a"e a".iI. hle
lIeam headings. Conlinent idon,ift·
,·.ti,,",. 7Alnc "",nftcati"n. 1'0,,,,1
.ate" and,"",. , Sll.95



,

OITOI • Tra nsmlller
Hunting: Red iD Direction
Finding S implified
by J"soplr I). ,tt".11 X, Ol' ,,,,d

Tho",n.' ..... Curlu II·B6U7.7.
3.*' pag... 24R ill"" . . $ 17,~

03 K205 • Gu ide to Rad io­
teletype (RTTY) S tationa

by J. /(Ji" gcn! ..
UpJalcd boo. co,e" .11 RTTY .
,iou, ftum ~ MH,-30MHl, Pre..,
Mili t. ry , Comm.rclal . M. leo .
PlT, . Emba" ie• . • Dd more
10'"" 511.95

1550:13 · Com munications
Sate llite s (3,d Edition)

by Lorry h", 1/"",
Chapl. "" on ch.n....iiza'ion baod
plan,. ,ran'ponder identifrcat ion.
internalional ..tdlite" more $7.00

()7A(>r> . Aeronaulic a l
Communications Hs ndbook

by RoJw" Eo Evon.
E<""u,,ive . sehol.rry Ir<atmcnt or
,honwa,. aeronau,i".1 h".n ing,
Well organ i,e<!. "p .to.date
266 pp. $19.95

20M()<j() . Compuling Acro s s
Amerlc s
by Slt..n A'. RoJw'" ,r't'4!'1RVE

Roberts has 'Hilt. n anid", for 73
M,,~u::in~ .buu, the Ie<'hnic.i . , ­
peets uf hi. l 'S loor on hi, "",um·
hem loic~de, Co"cr, hi, . d...,, ·
'u re<. pcople ho me' . aod place, he
,aw, If yoor hfe,,~le see"" a hllie
","fining. rc"" ,hi, I><K,k $9.~5

I IRFIJ ' ThS"Top Sec, e l"
Rsgistoy 01 US Gove , n ment
Radio F'equenc lea (7th Ed ,)

b,' To... X"eil~1 X2AES
Thi, ,,-'.nncr drrcc!ory has hcco",.
the ,taodard ref.reflt."" "",tf' fr>r
frequency .Dd r~he r import ,n' in­
formalion rela'ing 10 ,he wmmun; ­
ca,iuo, " f fede,.1 ag.ncie" 25 '0
470 MH/ . 519.95-------

$4.00

O3S208 • RediolSlstype
Pre.... Broadcasls

by Mirhntl Sd ,lWY
Covers schedule. or Pre..' So,"ice.
by lime, (reque""y , and counlry
broadc"" ' ing in F.ngii' h, French,
German, Spani,n. and Punugue",
De,.iled Pre", Agcoc'Y I'onr.;",
120pp, 51l.95

OIC80 • Masler Hand book 01
lOOt Circuits _ Solid·State
Ed. by X~..JaJJ \-I'~b......, ~.,.,ions

With ,hi, ou""' oding refer....:" io
naDd , e1C<.'tronic. hohl>yist, .nd
profe"ional, will neve, have 10

seao..-h for sehc"""i...g.in_ Cum­
ple,.ly updat.d, the I><..,k is lhor ·
oughl}' indo.ed .nd all 1001 ei r·
cnit<are clearly ill,,<tr.lcd_ 41(J pp

$19.5(1 ",,1'1 00'"

I ITRS • Tune in o n Telephone
Calls by Tu", A·~,i..1 K1AIiS

Fonnaned.,. t',e~ue ncy Ii" with I:::-:-:--:- - - :-:- :-:- - ­
del.iled descriplion of...h ,."vke
.nd its Inca' ion in RF 'peelnrm
Provides bas.. infom""'o,, fo,e.,u­
.1 I;, tene" g.llrng ,tarted .00 de­
tails for ardent eo,no,i",,,_ $12.95

O\IP33 • The Plrste Rsd lo

DI,ectory 19-90 Editio n 1:-::-,-:-::-:-,---:---
b)' (;~'1t' 7..,I"r

Cont. in, dal. "" ",me 100 pirate
'lati"n,.ctivc during 19l!9. How 10

tunc in pir.1e lotu/Mka", aod get
QSLs rtum ,he ,' '-''lion" 57,95

THE WORLD

t)tM~ • GGTE Morse Tuto,
Roppy di, ' for IBM PC. XT. AT.
and compa'ible• . Learn the Int.'­
""tional Mor", code 0< improve
y",-" capabihtie, _0 .... di"on. ", ill
",k. you from heginocr thrOllgh 0'­
Ira da.. in .....y ",If'paced Ic'WII'_
Sta nda,d or Fa rn, ,,,o,,h m"de _
Cnd••peed. from I '0 ovor 100
",rord, pcr minUIe $ 1 9.~

t}5E94 • Craah Courae In
Eleclronic s Technology

by w uidt. frt nU/J, .
With a pro'en format or p,o ·
grammed in"'nction , thi, I><~,k

toache' you ,he ,,",ic' of electricity
aDd olect",ni« in a " ep .loy ."ep.
.a.y-'n-uode""'.... f",hiun , $2 1 .~

018033 • T.lk To The Wo,ld :
Getting Started In Amateur
Redio bylG",ts P. Dux I\JJD

nnd lIIonnn /r·,y. e, l'OMX
P"" ide. infonna rion aDd pr""ical
tips on rJN;,i ning a noviee hecn.. .
Authu" "'k. ,he my.tery ou, of
'...·hnic. l . oo proeedural ..peet> or
ham 'adio_ $ ll.~

09 S42 • The Scanner
listener's Handbook

by F:dOllnrd ,<;omn,.. N 2BI'F

Get the most out uf your '<:anne'
rad io. Co",,, gelling ,,-,,ned. _",an·
ncrs aDd reccivers. antonna" COax ­

;.1 cab l• ••cce,,,,'rie, . computer
coo, rolled m""il",ing. more_

$14.95

,

$9.95

10AJ-H • All About Cubical
Quad Antennas

by II-"illiam 0" 1I-"6SMI
StulV1 C"""Jn WU _X

The ' "CI...,-,ic" on Quad de,ign.
theory, con",uc, inn, npc..tion,
Ncw fced aod malOn ing -,y_'lOm-,
Ncw da", $9.~O

lOA,l44 • TI>e RadloAmaleur
Antenna Handbook

by Will....", 0 " \-I'6.'i4 /1
St""" Co....... \-I'2U '

Yagi beam ,heory. "'""nreli"".
opera""o_ Wire h••m, _ SWR
cu"•• , M. tc hi ng systems . A
" mu' t" for ",rio,<, OXe", . $11.5(1

IQA34h • Simple, low-(;ost
Wire Anlannas fD' Radio
AmaleUIS

by WiJliam 0 " \-I'6,~/1

SlIUUI Co....... \-I'2L%:
All N. w! 1.0"''''0>1, n,ul,i-b.nd .n­
,en na,; ioe,pc ,,-. i' e heams, " In·
vi,ihle " .n'enn.. rn r ham. in
" tough" lo,..-ation, ' New da"' _

5 1l.~

ihA24 • Vertical Antenns
Hsndbook. 2nd Edillon

by Paul H. 1.." !'I6Pl.
A c1."ic. Reprinted with updatc, .
includ ing an addeooum on antenna
de,ign f,,, 160 10'''.''_ Also. rced­
ing .nd matchiog. ,hun verti".ls,
grou od effecl', aoo lOr"• .
I J9 pages. papcrhad_

CODE TAPES

O3R02 • RTTY Today
by llIz"/"grom #<4TWJ

Only up-',,-date RTTY loml; in",­
i'>l.net', CM . '" all faeelS of RTTY .
M05' rompr.henSl'. RTTY gui<!c
e,er publi,hcd _Fully illuma'ed _A
IOU,", 112 page,_ $8 .~

02C]Q • The Co m modore
Ham's Companion

by Jim G,,,bb., 1(9F/
160 pago' of infon" a,iun 00 ",Iec'·
ing a Commoour< for 'hc ham
,,,"d, ..'here 'u (lfId ,peeia litcd
I"ogram" the Como~4"..-pacl;.t

con"",t ion. and more' S9.~

((1 "1221 • US MUllary
Communlcelions (Part 1)

Deal, willi US Mih' . , y "unlnruni­
c. t ion ch.nn.l, on ,hort"'"e.
Cov." fre'lueo,";.,. hackgro"od
on pt,inl'o pt'in, frequenci., for ,he
Philippi...., . Japan aDd Korea . IDd i,
an .Dd Pacific o....a"" aod morc_
102 P">:.,. $12.9S

Q.1 M222 • US Militaoy
Com m unica tio na (Part 2)

Co,." US C""-,,guard, NASA.
CA P. FAA. Dep. ofEncrgy. Fed- ,J'~~~--- 'J ~. ~;. ~~.-l' ....J:::-
".1 Emergc ncy Ma nage me nt <"- _~~'K~~\ _ ~ . ~.iF' -,_
Ag.ne~, Di,","r Commu nica - e - . ' ,.,.....~'i; ~ V ." - dtjf" "_.. - .- -----')1-/

,ions, FCC, [)cpl , oflu,'ic• . F.....m :::>/~ "", "> ~:.~ - . _.,: .'l- Y-<.
14 K{'I0907~ KC.7~pag." IC:":''-''-''-'---'-':'':'II _ ·'?t--t ';''f" .,.~~~\-o. > ~ .,-t,;,r

$l2.9S - _ ~.;;' ~ ,,:' - ~ ~.~~:......._.~'"
CH7MC,~"C':-;;""",MC,,O;taC"::--"= - ~ • ~~O· ".. -1t!t#"~ -\t~ > Y ~-~ .:

Com m un icali on s (Part 3) ~:- -" - 'F' ~ .... " s;'t·~ '; ~,';"
rh.. partr-OlnpkteSlhev....t,,"r.1I -r. :-- ~r"" ~ ~~- .r':.':~-:"'-_
-re4u,,><y Ii" of US Mili"" y ",r· _ - , 1/;,1 - • _. - - .:--....-1. -;r
''''c" !T"m 89'1] KC Ir, 27 .944 14 - I
~~~:;:'O ShortwSY: I2 ,95 ~'ft'~~ :1~ -·1 - ;: (C-~~ ~~-

Dlrectooy 611> Edition ,~":~- -, .·:"'":"'~I " ~-r""
I>y &b (;"'..

In «<"'lent relere,..,., r", North
I 'oe'i..-~n , hun "' li"e""", ,hrs
)Xe" loihle i, , mmed with up-
~-d.tc. a'-Cu ,ale frc~uenr:~ and
,.,t rnf"nn'''on from 10KII1 '0
OKlll . $19.50

I IAS IO ' Alr Scan Guide 10
Aeronautical Communica_
tions (5th Edition)

by To", Xui..1X2A f:.~

Mo' l"""prehen,ive guide 10 mon o
, iwriog aeronautical ",mmunica­
I ,ion in the US_ b pandcd to <'Over
all Can. d i. n I.nd .i,l"'ns and
",aplane loa"". pin. ii"ing, for
C. nlral Amerit·a. ,he C.rilohean.
North At lan'ic, .nd ,he Paeific
Terri,,,.,,,,_ 514.95

Total

L-__--' ,

1--------1 '

------

Price

,,
,,

E xpiration Date ,,..

TOTAL

Telephone: (603) 525-4201

FAX: (603) 525-4423

aty.

D Checkl Money Order

Title

OAE 0 MC D VISA

u.s. orders add $2.50, Canadian orders add $3.50 - Shipping

Item #

lT05 "<i,nne," $5.95
" pm _ Th" " Ih. l>egrnnrng
pe, ,.l"ng ~ou ,h,ough lhe
, k"e". 10 n, ,,,hers. . .... nee ·
,," ' y pun..-' uatron . eomple'c
r1h p'"'''' ••• r~ ".p of ,he
ry, The e...... or I.aming gi,'"
'nfidcnee ,,'en to Ihe fain, of
art .

, .... an. 0" uo '"' "" ..,.I, 1m.. ·I,a.I,a ,., ,,, ....., '"' ,·..1, ' " .,;..pI, '" kant ,,.,. ,, ', I
, .,.._pmbl"" 11",,,;,* ,n.0,,,1J-, '".,"" ,.,.1, ...m·,_ ,'", of/10,.. wM., '>10-,'
',n~ If'"'' ,10m hu n"" "'" """"i• • • ,..' ""m,'''' o~,· . Jr-. !"il.,,-<,">oj ,</,~,

,,,,." """,", '" .h,p "m,".~ "', !-I",';' " " " "I'" ·'1'<""'"1f I.,. '.... ,~'" .",,,, I I
""~ ,.. Gf"..", .,.,J no, s<"tl". /''',,"' ...' I,a,~ """ "" , .. '""" ".I, "''"",. I----'------t--------------------------t--'--t ------f------__-I""",Oi-"_01,,,,,.,i'-" i. "j'I!\' . (""....4'« " '"" " " "".' Jr', dbu.J "m<. U",Io, I I
"""j B,,"'« om! " .. 'II "" ,I,,,, I><jo", .~'" 1",0';' A .,,1,....1<1 ,Jr, ;,. "'"""·If, f---------t--------------------------t---t------f------__-I)('",- ".I,.I..w i.~m·".,> "1'1"""" "' ""." ""1"'''''''' ' i''''~fid'''', p" ""'- I I
' ''"' broi. ""'""., . U",I, Wa,~, "'....pI, '''' """.."bol;', wIwIm, jo" ",..,.,1«.,
,,",""- ", ,0"" .""",,j.'i,. """'.~ w • .'" ,0, c.",.",.,..... w-,.'pm"""

BT06 "Th~ SI i< k"r" 55,9S f-- - - - - --t- - --- - --- - - --- - - - - - - -t---t-- - - -,f-- - - - - -I '
6 + "'pm~Thrs is ,he prO<."i.. '-"pc I f---- - - - --t- - - - - - - - - - - - - - ----- - - --t---t---- --t- - - - - - --j '
t'''r th<..... ",ho ,"",i.ed ,he 5 wI""
'-"pc . aoo it', al", the tapc for 'he I f----------I---------------------------I----t------t---------I '
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AUNCD
~.DELUX 2 METER

HANDHELD

• RS 7A '" • AS35M $159
. RS ~ 2A $70 • VS35M $114
• RS20A sa, o RS50A ""• RS2QM . $109 • RS SOM $219
• VS20M . . $124 • RM SOM $259
• AS35A $139 • VSSOM $232

DJ·16DT

DR·S70T
VHF/UHF TWIN BAN DER

• 45W on 2MI35W On TOem
• gecetve cn tcm

Bands at Same Time
• Extended Receiver Range
• More Features for the Money

Than Anyone Else
ALL ALtN CO SALE PRICEDI

AUNCD

• Receive 137·113,9!Y.> MHz
0 20 Memories
0 3 Wans Slar><lard
· 3 SCan Mode,
• Store Duptelli

Simplex Pai .....
Call Channel.
38 Encoding SublOMS

CALL TODAY!

~ABTRDN

AUNCD

DR·590 •
2 METER/440 MOBILE

• 45 W12 Meler35W/UHF
• Cross Band Repeater Function
• Receiving and Scanning on

Both Bands
• Detachable Front Control Panel

CALL FOR DETAllSI

DataEngine
• H igh Speed Packet
• Internal 1200 Baud Modem
• 011 The Shell 9600 Baud Packet

With The DVR 2·2
• Interna19600 Baud, G3RUH Type

Modem AvaHable
CAll TODAY!

o
ICOM te-res

Call Toll Free - 9am - 6pm Mon.-Fri. gam · 2pm Sat.
In Missouri Call -816-741-8118

K~Kantronics

o
ICOM

IC·735
PROVEN HFWINNER

• Compact and lightweight
• 100 Walls Output
• No ise Blanker
• General Coverage Receiver

CALL TODAYl

o
ICOM

IC·24AT
DUAL BAND

FM TRANSCEIVER

0 140 ·150 MHz
440-450 MHZ

o Compacl and Lightweigh t
• Up to 5 Walts Output
• Versatl1eScan Functions

CALL TODAYI

ADVANceOPERFORMANCE
MF TRANSCEIVER

• DOS (Direct Digital Synthesizer)
• Auto. Antenna Tuner
• TOO Watl s Output
• 99 Memories

CALL TODA Y!

MasterCard-VISA-Discover-COD

-. -.~-:: -
1 :: ,, _. . - -

G·1D 10 METER
COLINEAR VERTICAL
Fiberglass Construction
1h Wave Gain Antenna

SPECIAL SALE
$39.95

(BElOWDEALER COST)

Ll MITEDSUPPLY-CALL TODAY

-- _.-.-- - ---
.. . - -

VAFSU

VAESU

VAESU

.. FT·470
CO MPACT DUAL BAND

FM HANDHELD
12Mll OC MI

21 Mem o nes !Of €..,;h Band
Dual VFQ'slo ' Each Ba"O
Up 105 WallS Powe'
Bu ill -in CTCSS
BUllt -.n I D_Memory OTMF
AutOdlale,

FT·736R VHF-UI1F 8ASESTATIQN

• 5S8. CW, FM on 2 Meters
and 70cm

• ocncoer sc MHz, 220 MHz or
1,2 GHz

• 25 Wat ts Output on 2 Meters.
220 and 70cm

• to Watt s Output on 6 MeIers
and 1.20Hz . 100Memoro es

FT·l000
THE eEST OFTHE BESt

• 200 Walts Output
• All Amateur Band s
• Dual Aeceive
• ODS-Oirecl Digital Synthesis

CALL FOR ALL THE DETAilS !

•

TM·701A
• l:i W.tl . 0<12 ...to'
_70cm

• 20 ........,., (;n.....,.

• ~ull Ouplo.-etOU
6o f>Cl 0""'''0"

• O",I!-," r"". E"<O<I"

I • ~ I I

Missouri

aA_Ire _B_IPBa

• •

TH·75A

o o,ll p

....rTEN-TEC

• 1 S w.t,. "., 2 ",.,e.
and IOcm

• "'",,'10< flo'"8 _ .
OI _ r O",.

• 10 "'_,., C/o..."",.
• Rete'..

,., 1I13 M M" ,
~;;s..I.9 _"'"

DON 'T DELAY- CALL TODAYI

MFJ SALE MFJ
LARGEST STOCKOF Al l

YOUR MFJ FAVORITE
ACCESSORIES

CALL TODAY FOR
BEST PRICE

MFJ·1278
Multi·Mode oala comronee

CALL FOR EXTRA SAVIN GS

KENWOOD
TH·225A

• Now 5 Wan s o~put
• Odd Ott Se1ilU
• Widoblnd Fre y

Cmoerag ....
• Sama

as TH·

" ·2.AT
• 1 113.99!> MHl

Coverage
' 5 W~lil y

• Autom.lll K:: Repeate,
Offset
CAl l TODAY!

KENWOOD
I DUAL·.

102 NW. Business Park Lane Kansas Ci ty, MO 64150
Send SASE For Used List

II .. .. :".•.••
.$ l H. It

OMNIV
AM ERICA'SBEsrMF

• Superior Phase Noise Perlormance
• Dual VFOs • 10-160 Meters
• 25 TunelScan Memories

SPECIAL SALEI CALL TODAY
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CUS"CRAFT' DIAMOND' DRSI
WANTED : DUALITY USED GEAR. CASH OR TRADE

HElL • HUSTLER • HYGAI



YAESU
Performance without compromise."

C 1990 Yaesu USA, 17210 ecwaros Road Cemtos. CA 90101
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